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Tém tat: Khu vire ven bién Hai Phong & phia Tdy Vinh Bdc B6 Ia noi thuong xudt hién cdc vén dé phirc tap
vé méi truong nhw 6 nhiém viing bién do hoat déng phdt trién kinh té - xd hoi ddc biét chét 6 nhiém tir ngudn
thdi & cdc khu céng nghiép (KCN), cum cbéng nghiép (CCN) Ién. Nghién ctru trng dung mé hinh MIKE 21 dé
ddnh gid lan truyén 6 nhiém mbi trwdng nwdc va ting dung céng nghé GIS xdy dwng bén do lan truyén mét
s6théng s6 6 nhiém theo cdc kich ban bién déi khi hdu (BDKH). Nghién ciru dé hiéu chinh va kiém dinh nhdm
xdc dinh bd théng s6 phi hop cua mé hinh MIKE 21 SW va MIKE 21 FM cho khu vic ven bién thanh phé Héi
Phong. Nghién ctru dd dénh gid chét lwvong nwdc theo 03 kich ban: Hién trang, RCP 4.5 thoi ky 2046 - 2065
va RCP 4.5 thoi ky 2080 - 2099. Két qud nghién ciru cho théy vdi kich bdn mé phdng hién trang, cdc khu virc
nudi tréng thiy sén (NTTS) dd bj 6 nhiém théng sé DO va BODs, mét s6 khu virc bj 6 nhiém COD. Két qué mé
phéng theo kich ban BPKH va theo quy hoach phdt trién kinh té - xd hdi ndm 2030, tdm nhin dén ndm 2050
cho théy vdi sw phdt trién mé rong thém cdc KCN, CCN thi ndng dé cdc théng s6 déu cé xu hu'dng gia tdng.
DE ddm bdo muc tiéu phdt trién bén virng kinh té khu vue ven bién Hai Phong cén cd cdc bién phdp hiéu qud
va pht hop nhdm kiém sodt bdo vé méi trudng ven bién Hai Phong.

Ttr khéa: MIKE 21, GIS, bién déi khi hdu, 6 nhiém méi trirdng ven bién Hai Phong.

1. Mé d3au MIKE 21 d& md phdng néng dd cac chat: Thyc
Hién nay, trén thé gidi da va dang c6 nhiéu Véf phu du,Shétﬁdiép I‘:‘C'A dong vat ptu‘J du, Ché:‘
nghién cttu (ng dung md hinh héa trong mé hitu co, chat vé co va Oxy trong song Elbe &
phéng, tinh todn, danh gid lan truyén thdng s6 H\amPurgl[ZS]. Mo h,'nh df' cth ra cha.tN lo I.u‘n‘g
6 nhiém trong moi trudng nudc [15], [28], [37], va d§ khéang hoah(iachcAhat hitu co glu: vakl)btro
[38]. Céc nghién ctru [14], [31], [34], [39] d& sy~ 9uan trong trong he thong tao ra s can bang
dung mé hinh MIKE 21 d& md phdng chat lvong gilta viec mG ctra cOng dé€ tang lugng oxy trong
n&dc hd chira Erhai va phan tich kha néné 5 nudc & vi tri cdng va bao vé cac thanh phan hiru
nhiém ngudn nwdc cé thé xay ra doc hd nay vao co dong vai tro quan trong trong vic can béng
cac thoi kv mia khd. mia mua va .b‘mh thudn Oxy O Reiherstieg. Nghién clru [32] da dua ra két
Mé hinh T\/IIKE 51 éu‘dc tng dung mb phéngé qua &ng dung mé hinh MIKE 21 Ecolab trong
. Jatth ek it ¥ ; mé phéng chat lugng nudc ven bién khu vuc
van chuyén bun cét ven bién khu vyc cang Mar

c Nandgadon. Muc dich la danh gid kha ndng mé
del Plata - khu vurc quan trong trong phat trién hinh héa chat lwvgng nwdc & khu vue ven bién.
thly san & Argentina [10]. Ung dung mé hinh Cac nha phan tich méi trudng yéu cau wdc tinh
murc d6 & nhiém nudc va cdc mé hinh phan tén/
van chuyén chat thai cdng nghiép thai ra méi
trwdng ven bién trong trudng hop ¢ y hodc xay

Lién hé tdc gid: Pham Thj Song Thw
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ra sy c8. M6 hinh chat lvgng nudc ho tro trong
viéc danh gid céc tac dong tiém tang doi védi sire
khdée con ngudi/moi truong va cac hoat dong
clia Chinh ph( bang cach dwa ra cac wéc tinh dy
bao vé nong do chat 6 nhiém, tdc do va huéng
di clia cac thong s6 6 nhiém [32]. Ung dung cong
nghé GIS trong xay dung ban d6 danh gia, gidm
sat chat lwong nudc, 6 nhiém su ¢d moi treong
d3 duoc trién khai, 4p dung trong nhiéu két qua
nghién ctru [10], [11], [28], [34], [32].

Tai Viét Nam, cac nghién ctru &rng dung mé
hinh hdéa 1 - 3 chiéu trong viéc tinh todn, mé
phdng lan truyén 6 nhiém moi trwdng ven bién
da duoc nghién ciru: Mé phong nguy co lan
truyén vét dau trong sy s6 tran dau trén vung
bién Phu Qudc [3]; Ung dung ban do chi s& nhay
cdm moi trudong (Environmental Sensitivity
Index - ESI map) &ng phd su ¢6 tran dau & khu
vyc ddo Cat Ba [16]; Nghién ctu [5] d3 (ng
dung mé hinh MIKE 21 Ecolab vao mé phong
danh gid chat lwong nudc khu vuc ven bién
Dinh Vi, thanh phd Hai Phong - clra ngd giao
théng ra bién cla vung kinh té trong diém phia
Bac; Nghién ctru [17] d3 ¢ng dung két hop md
hinh 1 - 2 chiéu danh gid chat lwvong nwdce khu
vue clra sdng ven bién dudi tdc dong cla khu
céng nghiép Dinh Vi, H3i Phong; Két qua nghién
clru [18] dénh gid chat lvgng méi trwdong nwdc

bién tai cdc tram quan trac ven b& mién Bic Viét
Nam ndm 2019. Ung dung cong nghé GIS két
hop phan tich dnh vién tham dé xay dung ban
dd danh gia chat lwgng nuwdc mat cac séng, khu
vue ven bién, sy c¢6 mdi trwdong da dugc nghién
clru tai mot s6 khu vuee & Viét Nam [4], [12], [16].

Méc du d3 cé nhiéu nghién cttu 6 nhiém moi
trwdng nudc ven bién, tuy nhién, cling chua cé
nghién ctu nao danh gid lan truyén chat luvong
nudc va két hgp ng dung cdng nghé GIS xay
dung ban d6 lan truyén moét s6 théng s6 6
nhiém theo céc kich ban bién d&i khi hau cho
khu virc ven bién Hai Phong. Ap lyc phat trién
cac hoat dong kinh té - xa hdi viing b bién Hai
Phong dén qua trinh d6 thj hda va gia ting dan
s6, phat trién cong nghiép, phat trién cang bién,
phat trién du lich, phat trién nudi tréong thdy
san, phat trién chan nudi s& gay ra nhirng tac
doéng dén moi trwdng hé sinh thai khu vuc ven
bién. Muc dich cda nghién ctru nay bao gém: (1)
Ung dung dugc md hinh MIKE 21 (SW, FM, ECO
Lab) két hop cong nghé GIS dé xay dung dugc
bdn dd lan truyén chat 6 nhiém méi trudong
nuwdc ven bién khu viee Hai Phong; (2) Danh gia
su lan truyén chat 6 nhiém theo cac kich ban
hién trang, RCP 4.5 thoi ky 2046 - 2065 va RCP
4.5 thoi ky 2080 - 2099 d6i véi khu vue nudi
trong thay san ven bién.

DUANG NINH ™

Cha thich

Hinh 1. Vi tri cdc khu nuéi tréng thay sén dién hinh & khu vwe nghién ctru

2. S4 liéu va phuwong phép nghién ctru
2.1. Gid'i thiéu khu vuwc nghién cuu

Thanh phé Hai Phong cé dién tich khoang
1.519,2 km2 v@i 15 don vi hanh chinh, trong dé
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c6 7 quén, 6 quan huyén ven bién va 02 huyén
dao |a dao Cat Hai va dao Bach Long Vi. Vung
b& va bién Hai Phong duoc gidi han gdm c6 5
quéan, 3 huyén ven bién va 2 huyén dao 1a dao




Cat Hai va dao Bach Long V7 [6]. Trong giai doan
2021 - 2025, thanh phd Hai Phong trién khai xay
dwng thém 15 khu cdng nghiép mdi vdi téng
dién tich trén 6.200 ha, gdbm cdc KCN, CCN: Xuan
Cau (dich vu sau cdng) vai dién tich 752 ha nam
trong Khu kinh t& Dinh Vi - Cat Hai, Nam Trang
Cat, Thay Nguyén, Tién Thanh, Trang Dué mo&
rong, Giang Bién 2, Cau Cuu, An Hoa, An Hung -
Dai Ban, Vinh Quang, Ngii Phuc - Kién Thuy, Sao
Mai (Tién Lang 1), déng tau Vinh Quang (Tién
L3ng 2), P3o Céi Trap, Nam Cau Kién (giai doan
2) [7]. Hién nay, Hai Phong cé cic dam nudi
trong thady san nudc lo gan 3.834 ha, phan bé
& cac huyén Kién Thuy, huyén Thay Nguyén va
huyén Cat Hai (Hinh 1). Ngudn lgi thiy san phat
trién dién tich nudi bién, san lvgng nudi bién
dat trén 31.000 tan vdi cac loai ca bién, nhuyén
thé, thiy san khac trén dia ban huyén Cat Hai,
Tién Lang, huyén ven bién D6 Son, Duong Kinh,
Tién Lang, Kién Thuy, Cat Hai,...[8].
2.2. Di¥ liéu s dung

Dt liéu str dung trong bai bdo gém: (1) DEM
khu vic ven bién Hai Phong (phuc vu lam ludi
tinh, s6 liéu nam 2010); (2) Badn d6 nén thanh
phd Hai Phong (phuc vu bién tip céc 1dp ban
d6, nam 2020; (3) S6 liéu muc nudc tai tram
Hon Dau ndm 2020 dé hiéu chinh mdé hinh,

- Dir liéu dia hinh;

- Du liéu khi twong thiy van,
du liéu tridu; WRF;

- D liéu muc nuéc, luu lwong;

- Théng s6 chit lwong nwéc tinh cho mé hinh;

- Du liéu tiai phin tich gio
ngoai khoi tx moé hinh

- Xiy dung mieén tinh, lwéi

l | - Tinh toin nguon xa thai.

M5 hinh lan truyén

song MIKE 11 HD song MIKE 21 SW

1
[

[ M5 hinh thay luc trong

J

yuip wory

quIyo ndrey
Yuip worsy

quIyd NS

Y

MG hinh thuy luc

6 nhiém MIKE 11 AD MIKE 21 FM

[ Mo hinh lan truyén chit

J

quIyo ndrEy
quip wary

6 nhiem

" M& hinh lan truyén chit
L MIKE 21 ECOLab

nam 2021 dé kiém dinh moé hinh thdy lwc
MIKE 21 FM; (4) S6 liéu séng va gi6 thuc do tai
tram Hon D3u nam 2020, 2021 dwoc s dung
dé hiéu chinh va kiém dinh md hinh séng; (5)
Bdo cdo xa thai cla cac khu cong nghiép trong
khu vyc nghién cru: KCN Dinh Vi, cong ty
Shinetsu, cadng Dinh Vi, cang Tan Vi dé lay
théng tin nguén xa thai, lvu lvong xa thai (thu
thap theo bdo cdo théng ké cac khu cong nghiép
thanh phd Hai Phong ndm 2021),...; (6) S6é liéu
théng s& chat luvgng nwdc (CLN) tai cac vi tri
c6 diém quan trdc méi truong thudc khu vuc
nghién ctru phuc vu cho viéc hiéu chinh, kiém
dinh CLN mé hinh (thu thap tir bdo cao hiéntrang
méi truwong tinh Hai Phong nam 2015, 2016);
(7) Chudi s6 lieu quan trac thuc do chat lugng
nudc khu vie bién ven bd thanh phd Hai Phong
(ndm 2015, 2016); (8) Quy hoach phat trién kinh
té x3 hoi giai doan 2030 - 2050 thanh phd Hai
Phong; (9) Nién gidm théng k& ndm 2022, ndm
2023 cla Thanh phd Hai Phong; (10) Tai liéu vé
nudi trong thay sdn va hé sinh thai khu vuc ven
bién Thanh ph& Hai Phong (k& thira tir d@ tai [9];
(11) Kich ban bién d6i khi hau nam 2020 [1].
2.3. Phwong phdp nghién ciru

Phuong phap ti€ép can dugc md ta nhu trong
so d6 phuwong phap nghién ctru Hinh 2.

Kich ban Bién
/~ déi khi hju

Kich ban nuéc
7 bién ding RCP

4.5
—

Kich ban bién
’ doi mua, nhiét

\&/ Bin d6 tac dong anh
\ / hudéng chat 6 nhiem toi

Kkhu vuc nuéi trong ven
bien TP. Hai Phong

Khu vuc nuéi
trong thiy san
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a) M6 hinh séng MIKE 21 SW

Trong nghién ctu nay, MIKE 21 SW duoc st
dung dé mé phong trudng song cho khu vuc
nghién ctru [19]. MIKE 21 SW |la m6 hinh tinh
trwvong song gid duoc tinh toan dua trén luwdi
phi ciu tric. Md hinh nay tinh todn sy phat
trién, suy gidm va truyén song tao ra bdi gié va
séng lirng & ngoai khoi va khu vuc ven bo. Dong
lwc hoc cla séng trong lwc dwgc moé phong dua
trén phuong trinh mat dé tac dong song. Khi ap
dung tinh cho viing nhé thi phuwong trinh co ban
duwoc str dung trong hé toa d6 Cartesian, con khi
ap dung cho vung 1&n thi sir dung hé toa dé cau.
Phé mat do tac dong séng thay ddi theo khdng
gian va thoi gian 1a mot ham cda 2 tham sb pha
séng. Cac phuong trinh co ban dugc xdy dwng
trong cd hé toa dd Dé cic vdi nhitng dp dung
trong pham vi nhoé va hé toa do cau cho nhitng
ap dung trong pham vilén hon. MIKE 21 SW bao
gdm cdc hién twong vat ly sau: Séng phat trién
b&i tdc dong cla gid; Twong tac song - séng la
phi tuyén; Tiéu tan séng do su bac dau; Tiéu tén
song do ma sat ddy; Tiéu tan séng do sdng vJ;
Khic xa va hiéu &rng nudc néng do sy thay doi
d6 sau; Twong tac séng - dong chay; Anh hudng
cla thay d6i dé sau theo thoi gian [19].

b) M6 hinh thly lwc MIKE 21 FM HD

Mé dun dong chdy dugc phét trién tir
phuong phdp Iwdi phan t&¢ hitu han. Mé
dun nay duoc dya trén nghiém sé cda hé cac
phuong trinh Navier-Stokes cho chat 1dng khéng
nén duoc 2 hodc 3 chiéu két hop vdi giad thiét
Boussinesq va gia thiét vé ap suit thay tinh
[20], [21], [22], [23]. Do d6, m6 dun bao gdm
cac phuong trinh: Phwong trinh lién tuc, déng
lwong, nhiét d6, d6 mudi va mat d6 va khép
kin b&i so d6 khép kin réi. V&i trudrng hop ba
chiéu s dung hé toa do sigma. Viéc rdi rac hoa
khong gian cta cac phuong trinh co ban duoc
thuc hién bang viéc sir dung phuong phap thé
tich hitu han trung tdm. Mién khéng gian duoc
rdi rac héa bang viéc chia nhé mién lién tuc
thanh cédc 6 Iwdi/phan tlr khéng trung nhau.
Theo phuong ngang thi ludi phi cau tric dugc
st dung con theo phuong thing dirng trong
trudng hop 3 chiéu thi st dung ludi c¢d cdu trac.
Trong trudng hop hai chiéu cac phan tlr c6 thé
|a phan t&r tam gidc hodc t& gidc. Trong trudng
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hop ba chiéu céc phan tlr c6 thé |a hinh lang tru

tam gidc hodc lang tru t&r gidc véi cac phan tlr

trén mat cé dang tam gidc hodc t giac.
Phuong trinh lién tuc nhu sau:

oh N ahﬁ_l_ ohv hs (1)
Jt 0x ay

Phuong trinh dong lvgng theo phuong x va
y tuong &ng nhu sau:

ohw oha ohvE_ .
ot 3 x oy 17
on hdP, gh’dp 1t

Tby 1 <6 Sxx " 0 Sxy> n

Po P\ Ox By

0 4]
a(thx)ﬂ'ﬂ(thy) +hu55

ahﬁ+ahw+ah72_ -
at 9 x oy U
0 hdP, h2ap t
0y p, 0y 2p, 0y  p, )
Tby 1<65yx asyy)
= —— +—2)+
Po Po\Ox 0y

] i
a(thy) + ﬂ(hTyy)+hvSs

Trong d6: t 1a thoi gian; x, y va z 13 toa do Dé
cac; n la dao déng myc nudc; dla dd sau; h=n
+d |a d6 sau téng cong; u, v va w |a thanh phan
van t6c theo phuong x, y va z; f = 2Q sing 13
tham s& Coriolis; g la gia téc trong trudng; p l1a
mat d6 nudc; vt 13 nhdt réi thang ding; p,laap
suat khi quyén; p_la mat d6 chuan; S la d6 Ién
cta lvu lwong do cac diém ngudn; (u,v)lavan
tdc cta dong lwu lwgng di vao mién tinh; Fu, Fv
13 céc s6 hang (rng suit theo phuong ngang.

c) M6 hinh chat lwgng nwdc MIKE 21 FM
Ecolab

M6 hinh Ecolab duwgc tich hgp trong MIKE
21 trén nén cha module thdy lwc HD, day la




module tinh todan muyc nudc va dong chay hai
chiéu khéng déu trong mot 1&p chat long déng
nhat theo phuong thang dirng [24 - 27]. Phuong
trinh bdo toan khdi lvong va dong lvong duoc
tich phan theo chiéu thdng dirng md ta sy bién
d&i ciia mye nudc va dong chay:

Phuong trinh bdo toan khéi lwong:

0¢ op 0q od
ot TaxTay ot (4)

Phuong trinh bdo toan doéng luong theo
phuong x:

ap 9 (p*\ , 9 /pq 0§
6t+6x<h>+6(h)+ghax_

170 d
E[Ehr’“ +@(hfxy)] -0 - (5)
vy, + 0 =0
f x Dy Ix (pa) -

Phuwong trinh bdo toan dong lugng theo
phuongy:

dq 0 (q*\ , 9 (pq 23
54—@(7)4-&(7)4-9}154-

gar:+q*> 1 /0 ]
T o 5y F ) = (6)

Q, — fVV, +——p, =0
v f y+pw6xypa

Trong do: h(x,y,t) 1a d6 sau (m); d(x,y,t) la do
sau thay ddi theo thoi gian (m); &(x,y,z) |a muc
nudc (m); p, g(x,y,t) la thong lvgng mat do theo
hudng x va y (m3/s/m); p =uh, g = vh véiuva
v Ian luvot 1a cac thanh phan van téc trung binh
do sdu theo hudng x va y; C(x,y) 1a hé s nham
Chezy (m'?/s); g |a gia t&c trong trwdng (m/s?);
f{V) I3 hé s& ma sat do gid; V, Vx, Vy(x,y,t) la van
tdc gid va cac thanh phan theo hudng x va y
(m/s); Q(x,y) 1a tham s6 Coriolis, phu thudc vao
Vi do (1/s); p,(x,y,t) la ap suat khi quyén (kg/m/
$?); p,, la mat dé nudc bién (kg/m3); t 1a thoi
gian; T, T, T, la cac thanh phan cla &ng suat
truot.

Cac két qua tinh todn tlr module thuy luc
sé cho phép c6 dugc mé phong duoc cac qua
trinh vat ly dong luc, lam co s& va dau vao cho
qué trinh tinh todn trong Ecolab. K&t hop vdi
module truyén tai khuéch tan, phwong trinh viét
cho dang vat chat khéng bao toan cé dang:

oc  oc  oC ac
ac * “oax " U ay 9z
d2%c d2%c a%c
0272

(7)
D,

Trong d6: C 13 ndng dd cla bién sd; u, v, w la
céc thanh phan cta van téc theo céc hudng x, ,
zD,D,D,lahé s6 khuéch tan theo cac hudng
X ¥ z; S_la nguon sinh va ngudén mat; P_la cac
qua trinh trong mo hinh Ecolab.

Cac phuong trinh s8 trong Ecolab s& duwoc
giai theo hudng tich phan téc d6 bién déi theo
thoi gian véi cad cac qud trinh sinh - hda trong
Ecolab va qué trinh truyén tai - khuéch tan. Tuy
nhién, trong mot budc thoi gian t6c d6 bién doi
dugc xem nhu khéng dai.

T+AT
Ct+ L) = f (P.(t) + AD,)dt (8)

T

Sy tham gia clia s6 hang AD_dugc xdp xi nhu
sau:

_ C' + @+ At)—C*(2)
AD, = = (o

Trong d6: C* 13 gid tri ndng dd tire thoi.
2.4. Thiét Idp cdc mé hinh cho khu vuc nghién
ctu

a) M6 hinh MIKE 21 SW

Mién tinh s dung cho nghién ctu la khu
vure ven bién thanh phd Hai Phong, toa dd mién
tinh dwoc xdy dwng tir 20°01’N dén 21°31’N
va 106°38’E dén 107°14’E. Ludi tinh duwoc xay
dung két hop ludi phi cau tric va ludi vudng cod
téng s6 6 lwdi 1 10.512 6, 7.047 nut ludi; khu
vuc tinh dwoc moé phdng bang ludi phi cau truc.
S6 liéu dua vao lam diéu kién bién cho m6 dun
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13 cdc sb lidu séng, s6 liéu gié va muc nudce cac
bién dwoc thu thdp tir cdc tram hai van trong
khu vue nghién ciru. D& md phdng séng cho khu
vue ven bién Hai Phong, bai bdo d3 md phdng
séng cho vlung bién rdong xung quanh khu vuc
nghién cru (séng vung to) sau do6 truyén song

vé khu virc séng nuwdc néng vung ven bién Hai
Phong (séng vung nhd). Hinh 3 1a ludi tinh mé
hinh séng to va séng cho khu vuc nghién ctru.
Xay dwng, thiét [4p mién tinh lan truyén séng
cho khu vire nghién cliru duoc ké thira tir két qua
nghién ctru [35].

5 . = - -

Hinh 3. Ludi tinh va cﬁa hin
b) Thiét 1ap va hiéu chinh md hinh thdy lyc
MIKE 21 HD
S6 liéu déu vao: Pia hinh khu vyre nghién clru:
s6 liéu hai d6 clia BS Tw 1énh Hai quan Viét Nam
va tir cdc nghién ciru do dac trong cac du an
trudce day; Luu lwong tai cac clra sdng: K& thira
két qua md hinh MIKE 11 d3 dugc hiéu chinh
kiém dinh cta hé thdng sdng Hong - Thai Binh tur
dé tai [2]. Muc nudc tai bién ngoai khoi: Puoc
tinh todn bang cong cu truyén triéu ctia md hinh
MIKE 21; S& liéu gié khu vuc nghién ciru: S6
liéu gid tai tram Hon Dau; Myc nwdc phuc vu
qua trinh hiéu chinh kiém dinh: Myc nuwdc do
tai tram Hai vdn Hon D4u; Luu lwong xa tai cac
vi tri xa thai cla cdc nha may, khu céng nghiép
va cum cong nghiép trong khu vyc nghién ciry;
Bién bién: La muc nudc tai 2 bién hudng Dong
va Nam cla vung tinh, dwoc tinh bang cong cu
truyén trieu ca mé hinh MIKE 21 véi cac hang
s6 diéu hoa thay trieu duoc tinh tir s6 liéu thyc
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h khu vuc néhién cuu:

a) Khu vure séng to; b) Khu vure nghién curu [34]

do tai tram thay vdn Hon D4u; Bién song: L3 lwu
lwgng tai cac vi tri trén séng dugc md phong tlr
mo hinh MIKE 11 cho toan hé théng séng Hong
- Thai Binh gbm: Sdng P4 Bac, séng Cam, song
Lach Tray, séng Van Uc.

¢) Thiét 1ap va hiéu chinh md hinh lan truyén
chat MIKE 21 Ecolab

Nghién ctru thiét |1ap m6 hinh mé phéng dédnh
gia chat lvgng nudc tir mot sd khu cdng nghiép
ven bién thanh phd Hai Phong vai 06 thdng s6 6
nhiém: TSS, Coliform, BODs, DO, COD va kim loai
ndng Fe. Khu viec ven bién Hai Phong tap trung
nhiéu khu céng nghiép va cum cdng nghiép 1on,
nghién clru d3 thu thap va téng hop thong tin
mét s8 KCN/CCN 1én trong khu viec va md phdng
dudi dang ngudn thai diém. Bai bdo khéng thu
thap duogc toan bd ngudn thai tir sinh hoat va
céc khu cdng nghiép nhé |1é d6 ra hé théng séng
trong khu vuc nghién ctru, tuy nhién, da cap
nhat s6 liéu néng dd nudc séng tai thoi diém




hiéu chinh kiém dinh lam diéu kién ban dau cho
qua trinh mod phong, do dé van dam bao phan
anh twong déi chinh xdc chat lwgng nudc sdng

khu vic ven bién Thanh phé Hai Phong. Bang
1 thé hién théng tin mot s& ngudn xa thai 16n
trong khu virc nghién ctru.

Bdng 1. Théng tin mét s6 ngudn thai tir KCN/CCN

STT Ngudn thai Luu lwong xa thai (m3/s)
1 Khu cong nghiép Dinh Vi 0,11
2 Khu céng nghiép Tan Vi 0,02
3 Nha mdy xi mang Hai Phong 0,13
4 Nha mdy déng tau Bach Dang 0,02

d) Lwa chon kich badn BPKH va phén tich két
gua mo phong

DE danh gid 6 nhiém moi trwong nudc tai
NTTS ven bién Hai Phong dudi tdc dong mot
s6 hoat dong phat trién kinh t&, bai bdo sau
khi tim dugc bd thdong s6 phu hop cla cdc mé
hinh, d3 thiét |ap bd s6 liéu dau vao tuwong rng
v&i lvgng mura va myc nudc tridu bién déi theo
kich ban bién d6i khi hau, nudc bién dang cho
Viét Nam do B6 Tai nguyén va MoGi trudng cong

b& nam 2020 [1]. Bdo cdo lwa chon kich ban
RCP4.5 - kich ban néng dd khi nha kinh trung
binh thap dé md phong tinh todn kha nang anh
hudng thong s6 6 nhiém maoi tredng ven bién
khu vie nghién ctu vi day la kich ban cé bic
xa tdc dong 6n dinh, trong d6 téng birc xa tac
dong dat tdi mic khoang 4,5 W/m? vao nam
2065 va 6n dinh t&i ndm 2100 va sau d6, khéng
€O sy tang dot ngot trong mot thoi gian dai
(Bang 2 va Bang 3).

Bdng 2. Mtrc bién déi nhiét do trung binh va lwong muwa mia xudn theo kich bdn RCP 4.5 [1]

Nhiét do (do C)

Luong mua (%)

Yéu td
2046 - 2065 2080 - 2099 2046 - 2065 2080 - 2099
1,6 (1,0 - 2,2) 2,1(1,3 +3,0) 17,3(3,2+29,8)  32,3(11,7+51,2)
Bdng 3. Muc nwdc déng theo kich ban RCP 4.5 (Pon vi: cm) [1]
Cac mdc thoi gian cla thé ky 21
Khu vurc
2030 2040 2050 2060 2070 2080 2090 2100

Méng Cai 12 17 22 34 40 46 52
-HonDau (7+17) (10+23) (14+30) (17+39) (21+47) (25+57) (29+66) (33+75)

Nghién cru tap trung vao ndi dung mo phéng
va xdy dung ban dé phan vung CLN dén NTTS
khu viuc nghién clru trong bdi cdnh BDKH theo
cac kich ban sau:

- Kich ban 1: Panh gid moi truong nudc
bién hién trang (s6 liéu thay lyc |3 s8 lidu trung
binh nhiéu ndm, néng d6 thong s& 6 nhiém I3
néng dé duwoc cdp nhat méi nhat trong khu vue
nghién clru, cap nhat hién trang phat trién kinh
té ndm 2023).

- Kich ban 2: Danh gid moi trwong nudc bién
v@i sO liéu mua, nhiét dd va muc nwdc bién
theo kich ban BDKH nam 2020 RCP 4.5 thoi ky
2046 - 2065, ngudn xa thai cdp nhat theo ngudn

thai du kién phat sinh trong twong lai theo quy
hoach phat trién kinh t& - x3 héi Thanh phd Hai
Phong nam 2030 - 2050.

- Kich ban 3: Danh gid mdi trudng nuwdc bién
véi sO lieu mua, nhiét dd va muc nuwdc bién
theo kich ban BDKH ndm 2020 RCP 4.5 thoi ky
2080 - 2099, ngudn xa thai cdp nhat theo ngudn
thai du kién phat sinh trong twong lai theo quy
hoach phat trién kinh té - x3 hdi Thanh phd Hai
Phong nam 2030 - 2050.

3. Két qua va thao luan
3.1. Két qué mé hinh séng MIKE 21 SW
M hinh séng duoc thiét 1ap cho khu vuc
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nghién clru, két qud mé phdng md hinh dugc
hiéu chinh vdi s6 liéu thuc do tai tram Hon Dau
nam 2020 va kiém dinh ndm 2021 vd&i 02 yéu t6

0
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)
s (0) e Thie do
6 —— Mi phing
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Thin i

Hutng séng (d6)

la d6 cao séng trung binh va huwdng séng trung
binh. K&t qua hiéu chinh va kiém dinh mé hinh
séng duoc thé hién trong cac Hinh 4a-4d.
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Hinh 4. Hiéu chinh va kiém dinh mé hinh séng: a) Pé cao séng trung binh ndm 2020; b) Huwdng séng ndm 2020;
¢) D6 cao séng trung binh ndm 2021; d) Hwéng séng ndm 2021 [35]

Két qua hiéu chinh d6 cao sdng trung binh
va hudng séng ndm 2020 va 2021 cho thdy md
hinh séng MIKE 21 SW mé phéng khé t6t d6 cao
sdng trung binh, tuy nhién, chuwa thuc sy tét vai
cdc gia tri hudng séng. Cac thong sé md hinh
MIKE 21 SW sau khi hiéu chinh - kiém dinh duwoc
trinh bay trong Bang 4. Trong d6, cac gia tri cac

dinh hudng lan truyén, ma sat day, cic gia tri xac
dinh séng bac dau (C,,=4,5vaDelta=0,5), s6ng
v& do d6 sdu duoc xac dinh gia tri 0,73. Diéu
kién ban dau duoc xac dinh 13 phd nwdc sau va
str dung phé JONSWAP. Diéu kién bién chon 2
bién 1dng & d6 cd sy trao d6i nang lugng séng
gilra phia trong va phia ngoai vung tinh.

Béng 4. Tham s6 mé dun séng

STT Théng sé Gia tri
1 Hwdng lan truyén 36
2 Ma sat day 0,038
3 Séng bac dau C,, =4,5; Delta=0,5
4 Gio Trudng gid bién ddi theo khéng gian, thoi gian
5 Tuwong tic vé nang lvong Tuwong tic bac 4
6 Séng v& do d6 sau 0,73
7 Diéu kién ban dau Coi 1a ph8 nuwéc sau va st dung phé JONSWAP

8 Diéu kién bién

Chon 2 bién 1dng & d6 cé sw trao ddi nang luvong séng

gilra phia trong va phia ngoai vung tinh

Vi bd thdng s6 sau khi d3 xay dung duoc
mo hinh séng nwdc sau cho khu vuc nghién cury,
tién hanh truyén séng tr md hinh séng to vé
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pham vi khu vuc nghién clru, két qua mé phdng
song khu vuc nghién ciru nam 2020 va nam
2021 dugc thé hién trén Hinh 5a - 5b.




Hinh 5. Két qué mé phdng séng khu virc nghién ciru: a) nédm 2020; b) ndm 2021

3.2. Két qué mé hinh thiy luc MIKE 21 HD

K&t qua qud trinh hiéu chinh va kiém dinh
thay lwc cia mé hinh MIKE 21 FM cho khu vic
nghién clru véi cic thoi doan 13 thang | dén
thang Ill ndm 2020 cho hiéu chinh m6 hinh va
thang | dén thang Ill ndm 2021 cho kiém dinh
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mo hinh, két qua dugc thé hién nhu cac Hinh
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K&t qua qua trinh hiéu chinh kiém dinh dvoc
danh gid do chinh xac bang cac chi s6 Nash va
hé sd tuwong quan gitra két qua tinh toan va sé
liéu thyc do tai tram Hon DAu. K&t qua cac chi sé
danh gid duoc trinh bay trén Bang 5.
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Hinh 6. Két qud hiéu chinh va kiém dinh muc nwdc tai Hon Ddu: a) ndm 2020; b) ndm 2021

Bdng 5. Bdnh gid két qud qud trinh hiéu chinh kiém dinh mé hinh thdy luc

Qua trinh Thoi gian bat dau  Thoi gian két thic Chi sé Nash Hé sd twong quan
Hiéu chinh 06/01/2020 06/03/2020 0,90 0,98
Kiém dinh 06/01/2021 06/03/2021 0,85 0,97

Tl két qua qua trinh hiéu chinh va kiém dinh
cho thdy mé hinh MIKE 21 FM c6 thé md phdng
twong ddi chinh xdc v&i céc chi s6 dao déng
trong khoang 0,85 dén 0,90 déu dat muc tot. Mo
hinh bat twong d6i chinh xac ché dé triéu tai khu

vue, tuy nhién, chuwa bat dwoc chinh xac céc chan
va dinh triéu, sai s6 khodng 0,1 m. B& théng s6
t&i wu cho md hinh MIKE 21 FM dugc trinh bay
trong Bang 6. Céc gia tri xac dinh hé sd nhét réi
(0,28), hé s6 nham Manning (57 m*3/s), hé s6
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ma sat gid (0,002), budc thoi gian tinh toan (30
gidy) duoc xdc dinh ddm bdo dé tin cdy va co thé

ap dung bo théng nay tinh todn mé phong chat
lvong nudc cho khu vue nghién ciru.

Bdng 6. B6 hé s6 téi wu cua mé hinh MIKE 21 FM

STT Cac thdng sd Gia tri lwa chon
1 Hé s& nhdt réi - Smagorinsky 0,28 (m?/s)
2 Hé s8 can day - hé s Manning 57 (m*3/s)
3 Hé s6 ma sat gid 0,002
4 Buwdc thoi gian 30 (s)

V&i két qua trén cho thdy md hinh dd d6 tin
cay dé mé phdng, danh gia qua trinh lan truyén
cac thong s6 6 nhiém tir ngudn xa cac khu cong
nghiép vao khu vuc nghién ctru.

3.3. Két qué mé hinh chét lwong nuwdc

Nghién ctru da thu thap s6 liéu théng sé 6
nhiém tai ngudn xa va mot sé vj tri trong khu vuc
nghién ctru két hgp véi mét sd vi tri cd s6 liéu do
chat lvgng nwdc nam 2015 va ndm 2016. Két
qua hiéu chinh va kiém dinh mé hinh chat lwvong
nuwdc tai mot sd vi tri trong khu viee nghién ctru
dugc thé hién trén Hinh 7 - 8. Nghién ctru duoc
ti€n hanh hiéu chinh, kiém dinh v&i 6 théng s6
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Néng d§ Coliform (MINP/100ml)

chinh: DO, BODs, COD, TSS, Fe va Coliform tai 06
vi tri quan trac 1ay mau NM1-NM6 (Bang 7).

Trong dé: NM1: Nuwédc séng Cdm (N
20952°05,2”N; E 106240°29,1”); NM2: Nuwdc
séng Ha Ly (N 20952'7,2”N; E 106240'14,9");
NM3: Nuwdc mat tai thuong ngudn cla séng
céch diém x3 thai s6 1 cla cadng Tan Vi 50 m
(2305671.290X; 606208.711); NM4: Nudc mat
tai ha nguon cla séng cach diém xa thai s6 5 cla
cang Tan Vii 50 m (2305076.940X; 607003.946Y);
NM5: Khu vire cdng nhap (2319121X; 0604836Y)
nha may xi mang Hai Phong; NM6: Khu virc cang
xuat (2319569X; 0605499Y) nha mdy xi mang
Hai Phong.
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Két qua hiéu chinh ndm 2015 cho thay sai
s6 giltta nbng dd mé phdng va thuc do trong
khoang 5% - 19%. C6 thé nhan thay bd théng sé
mé hinh chat lugng nuéce tuong d6i phu hop vdi
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khu viee nghién ctru. Tuy nhién, dé cé thé danh
gia chinh xac va khach quan thi mé hinh s&r dung
cung bo thdng s6 chat lvgng nudc dé mé phong
kiém dinh cho ndm 2016.
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Hinh 8. Két qué hiéu chinh ndm 2016: a) DO; b) BODs; c) COD; d) TSS; e) Fe; f) Coliform

Bdng 7. Bdnh gid sai s6 hiéu chinh va kiém dinh mé hinh chét lwong nudc

Hiéu chinh (2015) Kiém dinh (2016)

Coliform BODs COD TSS Fe DO Coliform BODs COD TSS Fe DO
NM1 -10% 8% -10% -8% -18% -8% -13%  -17% 6% -19%
NM2 -8% -10% 8% 12% -22% -7% 7% -19% 9% -21%
NM3 -5% 5% -11%  -16%  12% -7% 9%  -15% -24% -13% -16%
NM4 -9% 8% -15% -15% 14% -7% 7%  -14% -21% -11% -15%
NM5 -7% 14% -11% -19% -8% -10% -11% 9% -19% 15%
NM6 -11% 12% -12% 13% -14% -15% -10% 6%  13% 8%

K&t qua kiém dinh md hinh chat lwvgng nudc
nam 2016 cho thay sai s6 gilta ndbng d6 thong sé
6 nhiém mo phéng va thuyc do dao dong trong
khoang 6% dén 24%. C6 thé nhan thay bo thong
s6 md hinh CLN twong ddi phu hop véi khu vyce
nghién ctru. B thdng s6 md hinh s& duoc sl
dung dé€ mé phong cac kich bdn BDKH d3 thiét

lap phia trén.
3.4. Két qué mé phdéng kich bén 6 nhiém méi
trworng bién xét dén BDKH

VGi cac kich ban BDKH di lwa chon phia
trén, nghién ctru d3 s&r dung MIKE 21 Ecolab
dé md phong qua trinh lan truyén théng s6 DO,
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BODs, COD, TSS, Fe va Coliform cho khu vuc
nghién clru. K&t qua mo phdng cho thay néng
dd DO cé xu huwdng giam dan tir KB1 dén KB3;
noéng dé cac thdng sé6 BODs, COD, TSS, Fe va
Coliform cé xu huéng tdng dan. Diéu nay |13 hop
ly vi cdc kich ban 2 va kich 3 dwgc mé phdng
vGi bién dau vao 1a cdc ngudn xa thai cla cac

a) Kich bén 1

KCN, CCN duwoc quy hoach phat trién trong
thoi gian téi (cd xu hudng gia tdng manh) déng
thoi muc nudc dang va lvong mua thay déi
theo kich badn BDKH. Hinh 9 - 11 13 két qua thé
hién sy bién déng qua trinh lan truyén mét sé
thong s6 6 nhiém khu vuc ven bién Thanh phd
Hai Phong.

Hinh 9. Két qué mé phdng kich ban hién trang KB1: a) DO; b) COD;c) BODs; d) TSS; e) Fe; f) Coliform

b) Kich bén 2

Hinh 10. Két qué mé phdng kich bén KB2: a) DO; b) COD
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Hinh 10. Két qud mé phdng kich bén KB2: ¢) BODs; d) TSS; e) Fe; f) Coliform
¢) Kich bén 3

Hinh 11. Két qua mé phdng kich ban KB3: d) DO; b) COD; c) BODs; d) TSS; e) Fe; f) Coliform
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Nghién clru danh gia két qua md phéng lan
truyén thong s6 6 nhiém trong nwéc tai 06 khu
vue NTTS, trong d6, cé 4 vj tri kiém tra trén
song la DG1 dén DG4 va 2 vi tri tai ddo DG5
- Cat Hai va DG6 - Cat Ba (Bang 8). Péi chiéu
v&i 2 QCVN do BO Tai nguyén va Moéi truwong
ban hanh vé chat lwvgng nuwdc mat trong sdng
(QCVN 08:2023) va QCVN vé chat lugng nudc

ven bién (QCVN 10:2023) cho thay, chi cé néng
dd TSS 1a cd murc gidi han khac nhau va ndng do
Fe chi quy dinh cho khu vuc ven bién. D& danh
gia tadc dong clia cac chat & nhiém tir cac KCN
I&n ven bién Hai Phong dén nudi trong thiy san
(NTTS), nghién clru d3 xac dinh vij tri mot sé khu
NTTS Ién & ven bién Hai Phong dugc thé hién
trén Hinh 1.

Bdng 8. Néng d6 6 nhiém mét s6 chdt tai khu vurc nudi trong thiy hdi sén theo cdc kich bédn mé phdng

T . po cop Bop, Tss Fe coliform

Kichban Vit bia danh (me/) (me/) (me/i) (me/) (me/n or
DG1 X&a Vinh Quang, Tién Lang 4,3 21,3 13,4 47,4 0,06 3617
DG2 Trang Cét, Hai An 41 271 163 172 0,11 3805
(s D63 PaPhic, DuongKinh 43 289 172 496 0,12 3798
DG4 DuongQuang, Thiy Nguyén 4,1 26,9 157 47,8 009 3799
DG5  Thi trdn Cat Hai, Cat Hai 39 148 85 378 009 3792
DG6 Do CatBa, Phulong, CatHai 4,2 102 63 13,1 009 3777
DG1 Xa Vinh Quang, Tién Lang 3,7 23,1 13,9 33,5 0,08 4042
DG2 Trang Cét, Hai An 41 296 169 358 0,15 4305
(s, D63 DaPhic, DuongKinh 38 304 191 31,8 0,17 4312
DG4 DuongQuang, Thiy Nguyén 3,6 27,8 164 367 015 4274
DG5  Thi trdn Cat Hai, Cat Hai 34 196 142 37,6 0,13 4231
DG6 Do CatBa, Phulong, CitHai 4,6 17,5 81 356 012 4202
DG1 Xa Vinh Quang, Tién Lang 3,5 25,7 14,3 37,9 0,12 4241
KB3  DG2 Trang Cat, Hai An 39 303 191 37,7 0,18 4459
0;1:‘2:(\)’;‘3/ DG3  Pa Phic, Duong Kinh 37 31,5 202 41,3 024 4401
sinvp DG4 Duong Quang, ThiyNguyén 3,4 29,4 184 41,7 019 4375
(m&cB) DG5 Thitrén Cat Hai, Cat Hai 31 207 153 42,2 022 4402
DG6 Dao CatBa3, Phulong, CatHai 4,3 184 96 41,8 016 4318
QCVN 08:2023/BTNMT (mirc B) >5 15 60 100 05 5000

Cac gid tri in dam trong Bang 8 thé hién
cac gia tri vwgt ngwdng mic QCVN 08:2023/
BTNMT (murc B) cho nudi trong thdy san. Cé
thé nhan thay hién nay néng d6 DO va BODs
khéng ddm bdo gidi han cho phép & ca ba kich
ban mo phong. Nong d6 COD qué ngudng cho
phép & kich ban 2 va kich ban 3 - cac kich ban
xét dén quy hoach phat trién KCN cling nhw
diéu kién BDKH; két qud danh gid hién trang
thi c6 mot sé khu vie ndéng d6 COD d3 vuot
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ngudng cho phép vdi khu NTTS. Néng do TSS,
Fe va Coliform vAn dam bao duwdi mdrc B - QCVN
08:2023/BTNMT. Hinh 12 |3 biéu d6 két qua
mo phong ndng d6 thong s6 chat 6 nhiém tai
mot s6 khu NTTS theo 03 kich ban. Trong d9,
néng dd BODs va COD dang vuot qua ngudng
murc A va B-QCVN 08:2023/BTNMT d8i vdi ca
03 kich ban tai cac vi tri khu vwec khdo st NTTS
(Hinh 12b, 12c).




Néng 8 DO (ng/)

Néng d¢ COD (mg/h)

E==mKBl C=0KB? GBS = = A-QCVN082023BTNMT e B.QCVN 082023 BTNMT

(e)

E=kB1 KB - = QeWN 10202

Néng a4 BODS (ng/l0

===KBl KB SSSSKB} === AQCVN0S202BTNMT e B -QCVN 032023 BINMT

Nong 45 TSS angh)

Coliform (MPN'100L)

(d

EESKBl CoOKB! SESSKBS = = A- QUVNOS202VBTNMT e B - QCVNS:2025 BINMT

Hinh 12. Néng dé théng s6 6 nhiém tai mét sé vj tri nudi tréng thiy sén: a) DO; b) BODs; c) COD;
d) TSS; e) Fe; f) Coliform

4. K&t luan

Bi€n ddi khi hau ngay cang gia tang cung vdi
nhu cdu mé roéng cac khu cdng nghiép khu vuc
ven bi&n Thanh phé Hai Phong d3 dan dén nguy
co lam gia tang 6 nhiém chat lvgng nudc ven
bién khu vuwc nghién ctu. Nghién ctru d3 dat
dugc mét s6 két qua nhu sau:

+ Nghién clru d3 hiéu chinh va kiém dinh mé
hinh lan truyén séng, md hinh thly luc, xac dinh
bd théng sé phlu hgp cda mé hinh MIKE 21 SW va
MIKE 21 FM cho khu vire ven bién thanh phé Hai
Phong. V&i bd théng s6 tim dugc, nghién clru d3
ap dung mé phdng theo 03 kich ban: Hién trang
nam 2023, RCP 4.5 th&i ky 2046 - 2065 va RCP
4.5 thoi ky 2080 - 2099.

+ C6 thé nhan thay hién nay néng d6 DO va
BODs d3 vuot gidi han cho phép & ca ba kich
ban m6 phéng. K&t qua nghién clru vdi kich ban
mo phong hién trang, cac khu viee NTTS d3 bi 6

nhiém théng s6 DO va BODs, mot s6 khu vuc bi
6 nhiém COD. Néng dd COD qua ngudng cho
phép & kich ban 2 (RCP,.,. , .) va kich ban 3
(RCP,zy 5000) - CAC kich ban xét dén quy hoach
phat trién KCN ciing nhu diéu kién BDKH. Cac
trweong hop md phdng theo kich ban BPKH va
kich ban phat trién kinh té - x3 hdi theo quy
hoach phat trién ndm 2030, tAm nhin dén nam
2050 cho thay vdi sy phat trién mé rong thém
cédc KCN, CCN thi ndng d6 céc thong sé déu co
xu huwéng gia tang.

Théng qua két qud nghién clru s& gép phan
danh gid qua trinh lan truyén cac théng s6 6
nhiém tir ngudn thai KCN va CCN |én ven bién
Hai Phong |a co s& khoa hoc cho cac nha quan
ly trong viéc ra quyét dinh quy hoach téng thé
phat trién kinh té& - xa hdi Thanh phd Hai Phong
trong tuong lai ddm bao muc tiéu phét trién bén
virng.
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Abstract: The coastal area of Hai Phong in the west of the Gulf of Tonkin is a place where complex

TAP CHi KHOA HOC BIEN P81 KHi HAU || =17
S6 28 - Thang 12/2023 || m—




environmental problems often appear coastal marine pollution due to socio-economic development
activities in coastal estuaries, especially pollutants from waste sources in industrial zones, large industrial
clusters. This study applys the MIKE 21 model to evaluate water quality spread and apply GIS technology to
build spread maps of some pollution parameters with climate change scenarios. This study was calibrated
and validated to determine the optimized set of parameters of the MIKE 21 SW and MIKE 21 FM models for
the coastal area of Hai Phong city. This study simulated and calculated the water quality with 03 scenarios:
Current status, RCP 4.5 for the period of 2046 - 2065 and RCP 4.5 for the period of 2080 - 2099. Study results
show that with the current situation simulation scenario, aquaculture areas are polluted with DO and BOD:s
parameters, and some areas are polluted with COD. Simulated results according to climate change scenarios
and the socio-economic development plan for 2030, with a vision to 2050, show that with the development
and expansion of industrial zones and industrial clusters, the concentration of parameters tends to increase.
To ensure the goal of sustainable economic development in Hai Phong's coastal area, it is necessary to have
effective and appropriate measures to control and protect Hai Phong's coastal environment.
Keywords: MIKE 21, GIS, climate change, coastal environmental pollution Hai Phong.
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