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Ung dung m6 hinh MIKE 21 FM mo6 phong
chat luong nude khu vuc ven bién Pinh Vil

e Trin Hong Thai
Trung tam Khi twong Thuy van Qubc gia

(Bai nhdn ngay 13 thang 07 nam 2017, nhdn dang ngay 30 thang 10 nam 2017)

TOM TAT

BJ mé hinh MIKE 21 FM cua vién Thuy luc
Pan Mach 1a md hinh hé théng phan bé duwroc
ung dung trong viéc tinh toan vé thuy luc, md
phong chat liwong niréc, tinh todn vdn chuyén bin
cat cho khu vuc cia sdng, ven bién, bién... Bai
b&o nay budc dau nghién ciru viec xay dung va
thiét Idp bg tham sé ciza mé hinh trong md phong
tinh to&n lan truyén chat 6 nhiém tgi khu vuc ven
bién Dinh Vii, thanh phé Hai Phong. M6 hinh

dwoc hiéu chinh va kiém nghiém vdi sé liéu thuc
do tai 8 vj tri quan trdc chdt heong nieéc mat tai
khu vaec ven bién Hai Phong trong hai nam 2014
va 2015. Két qua cho thdy, bé tham sé thuy lic
MIKE 21 HD cho két qua hiéu chinh va kiém
nghiém tét véi chi s6 Nash lan leot dat 0,96 va
0,93, B tham sé chat lwong nwéc Ecolab c6 sai
s6 twong doi & mike dudi 20 %.

Tir khoa: chdt lieong nwée, MIKE 21 FM, md hinh, ven bién Pinh Vii

MO PAU

Hién nay, viéc tng dung mo hinh dé mo
phong dién bién chét lwong nude da tro 1én phd
bién & nhiéu qudc gia trén thé gigi. Cac mo hinh
mb phong chat luong nudc dwoc xem la mot
trong nhitng cong cu hd trg dic luc cho danh gia,
dy tinh, dy b&o chéat lwong nude ciing nhu md
phong danh gia mirc do lan truyén, khuéch tan
cac sy ¢b vé& 6 nhidm ngudn nudc.

Md hinh toan, mot phuong phap hién dai,
dugc phét trién manh trong may chuc nam tro lai
day o nudc ta cling nhu trén thé giéi. Viéc &p
dung phuong phap nay doi hoi kién thic lién
nganh cua nhiéu chuyén gia va phai qua nhiéu
budc nhu lya chon, xdy dung md hinh, hiéu
chinh xac dinh théng sé cua mé hinh va cubi
cung 1a ng dung md hinh dé danh gia, du béo.
Céc mo hinh todn ngay cang chung to la mot
cdng cu manh va dic luc boi kha ning cho két
qua tinh toan nhanh, gia thanh ré, pham vi tng
dung rong, dé dang thay doi cac kich ban bai
toan, nhat Ia trong viéc tinh todn, méd phong céc
hé théng I6n. O Viét Nam, mé hinh hoa da va

dang dugc &p dung rong rdi trong thuc tién
nghién cau va tinh toén du bao thiy dong luc va
mdi truong. Trong do, bd md hinh MIKE 21 caa
Vién Thay Loi Dan Mach la mot trong nhirng mé
hinh cho két qua kha chinh xac va dang duoc sir
dung rong réi ca trong va ngoai nudc, dugc ung
dung trong viéc tinh toan vé thuy luc, mé phong
dién bién chat lugng nuéc, tinh todn van chuyén
bun cét, tai nguyén va moi truong nudc, bao gom
ca trong song, ving cira song, ven bién va bién...
B6 phin mém nay da dugc ung dung kha hiéu
qua trong thuc té tai nhiéu qudc gia trén thé giGi
[3-6].

Hién nay 6 nhiém moéi truong do cac hoat
doéng cdng nghiép, hang hai va dan sinh da va
dang gdy ra nhirng anh huéng tiéu cuc dén chat
luong modi truong séng, lam suy thoai da dang
sinh hoc va gay ra nhiing tac dong xau dén suc
khoe con nguoi ¢ nhiéu noi trén thé gisi. Hang
nam, chinh quyén cac thanh phé l6n hay chinh
phu nhidu nuée da phai bo ra khoan chi phi
khéng 16 dé khic phuc va giam thiéu 6 nhidm
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mdi truong. O Viét Nam, 6 nhidm moéi truong
dang tré' thanh méi quan tim hang dau khi chat
lugng moi truong khdng khi tai cac khu do thi
dang xubng cip timg ngdy, mdi trudng nudc tai
cac hé thong sdng ngoi, ving bién ven bo ciing
dang dan dan bi 6 nhiém, chat luong méi truong
song tai nhidu ving nong thon ciing di bi tac
dong nghiém trong [5]. Su thay d6i nay da va
dang tac dong sdu sic dén suc khoe con nguoi
nhu gia tdng nhanh cac loai bénh nhu ung thu,
mét, dudng tiéu hoa...

Khu vuc ven bién Binh Vi, thanh phd Hai
Phong, la ctra ngd giao thdng ra bién caa ving
kinh té trong diém phia Bic. Hoat dong hang hai,
cong nghiép tai day dang phat trién mot cach
nhanh chéng, manh mg, nhon nhip va phuc tap.
Trong nhitng nam gan day cung véi sy phét trién
nhanh chdng cua cac nganh cdng nghiép, hang
hai, ngu nghiép va dich vu di va dang gay suc ép
khong nho dén méi trudng trong khu vuc. D6
cling chinh 13 nguyén nhan lam cho méi truong
khu vuc Dinh Vi, thanh phd Hai Phong 6 nhiém
mot cach dang bao dong, dic biét 1a vin dé 6
nhiém moéi trudng nude bién ven bo. Pay 1a 1y do
chinh dé chang tdi thiét 1ap b tham sé md hinh
MIKE 21 FM dé md phong tinh toan chat lugng
nudc khu vyc ven bién Pinh Vi, thanh phd Hai
Phong.

Theo sb liéu quan tric tai tram Hon Dau tir
1960-2016, trong cac thang mua déng (tur thang
11 dén thang 4 nam sau), thoi ky hoat dong manh
cua gié mua cuc ddi khd — lanh, cac hudng giod
thinh hanh bao gém Bic, Pong Bic va Dong, véi
tan suit mdi hudng twong tng khoang 18 %, 12
% va 36 %; gi6 cac hudng con lai c6 tan sut
nho, dudi 6 %. Toc do gié trung binh céc thang
mua dong dat 4,5 m/s, cuc dai dat 24 m/s. Trong
céc thang mua he (tir thang 5 — 10), gid chu yéu
¢6 huéng Nam, Dong Nam va Pong, tan suét
tuong ng cac hudng dat 17 %, 16 % va 15 %;
cac huéng gi6 con lai c6 tan suat nho. Toc do gid
trung binh cac thang mua hé dat 5,1 m/s, cuc dai

dat 45 m/s. Dong chay & khu vuc c6 ché phuc
tap, chiu anh hwéng boi dong chay cua séng
Cam, song Da Bach, séng Lach Tray, song
Chanh va myc nudc giao dong thuy triéu.
PHUONG PHAP VA DU LIEU

M©b hinh MIKE 21

M6 hinh MIKE 21 1a mot phan mém ky thuat
chuyén dung do Vién Thuy luc Pan Mach (DHI)
xay dung va phét trién trong khoang 20 nam tré
lai ddy, duoc tng dung dé mo phong ché do thity
lyc, chat lugng nudc va van chuyén ban cét ving
ctra sOng, trong song, hé thdng tudi, kénh dan va
céc hé thong dan nudc khéc. MIKE 21 bao gom
nhiéu mé dun ¢é cac kha nang va nhiém vy khac
nhau nhu: mé dun thuy dong luc (HD), mé dun
chit lwong nugc (ECOlab), mé dun véan chuyén
bun cét,... Trong nghién ciru nay, ching t6i da su
dung cac mé dun HD va mé dun chét luong nuéc
ECOlab [2].

Mé dun thity dong luc MIKE 21 HD

Mo dun mé hinh thuy dong luc (HD) l1a phan
trung tam cua hé thong md hinh MIKE 21 va
hinh thanh co s& cho hau hét cac md dun bao
gom: tai khuyéch tan, chat luong nudc, mo dun
van chuyén bun cat..... M6 dun thay luc trong
MIKE 21 giai cac phuong trinh tng hop theo
phuong dong chay dé dam bao tinh lién tuc va
bao toan dong lugng (hé phuong trinh Sant
Venant).

Hé phuong trinh co ban st dung trong mo
dun thily dong luc MIKE 21 HD 1a phuong trinh
lién tuc (1) va phuong trinh dong luong theo
phuong x va y (2), (3) [2]:

Phuong trinh lién tyc: %h N 82;7 LV s Q)

Phuong trinh dong lugng theo phuong x va y
tuong ung:
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Trong d6: t 1a thoi gian; x, y va z la toa d6
Descart; n 1a dao dong muc nudc; d 1a d6 sdu; h=
n+d 14 d6 shu tdng cong; u, v va w la thanh phan
van tdc theo phuong x, y va z; £=2Q sind 1a tham
s6 Coriolis; g la gia toc trong trudng; p 1a mat do
nudc; v 1a nhét réi thang ding; pa l1a ap suat khi
quyén; po la mat do chuan; S 1a do lon cia luu
lugng do cac diém nguon va (ug,vg) la van téc
caa dong luu lugng di vao mién tinh. F,, F, 1a
cac s6 hang tng suat theo phuong ngang.

Mé dun chét lwgng nwéc ECOlab

DPong luc hoc cia binh luu cac bién trang
thai trong ECO Lab c6 thé dugc md ta bang cac
phuong trih truyén tai cua vat chat khong bao
toan, cé dang (4):

dc ac dc d%c d’c

E+ug;+v;_;= XE+D_VE+SC+PC (4)
Trong d6: c: Nong d6 cua bién trang thai

ECO Lab; u, v: Cac thanh phan van téc dong

chay; Dx, Dy: Cac h¢ sb khuéch tan theo phuong

x va y; Sc: Ngudn sinh va ngudn mat, Pc: Céc

qua trinh trong ECOLab

Phuong trinh truyén tai ¢6 thé dwoc viét lai

dc

5 = ADc+F. )
Trong d6, nhém ADc dai dién cho téc do

thay d6i ndng d6 gay ra boi qua trinh binh luu va

khuéch tan (bao gdm cac ngudn sinh va mat).

Khi tinh toan cac bién d6i nong d6 cho busc
tiép theo, mot phuong trih ECO Lab s dugc thay
thé cho cac phuong trinh truyén tai tich phan theo
thoi gian. Mot phuong phap xap xi khac dugc st
dung trong ECO Lab 1a xem thanh phan binh luu
— @6i luu ADc khong thay d6i trong mot budc
thoi gian. Viéc giai ca hai thanh phan trong
phuong trinh sai phan thuong cuia ECO Lab la
t6ng hop cua tdc do thay doi gay ra do chinh céac
qua trinh ndi tai va cac qua trinh binh luu -
khuéch tan (6).

t+At
c(t+at) = | (B(t) +AD.) dt
E (6)

Thanh phan binh Iuu - khuéch tan duoc xap

xi bang cdng thiic (4.2).

c* + c™(t + At) — c"(t)
- At (6)
Trong d6, ndng d6 tic thoi ¢* dugc cho boi
qué trinh truyén tai bién trang thai trong ECO
Lab khi vat chat duoc bao toan trong sudt chu ky
st dung modun AD [2].

AD,

Dir liéu md hinh

Tai lieu, sé lieu phuc vu cho m6 hinh trong
tinh todn bao gom cac sé liéu vé thuy van, thuy
lyc va chat lwong nuéc. S lidu do sau va duong
bd cua khu vuc nghién ctru dugc sé héa tir cac
ban do dia hinh UTM hé toa d6 dia ly VN 2000.
Do sdu caa khu vuc phia ngoai sir dung co s& dit
lieu GEBCO -1/8 cua Trung tam tu liéu Hai
dwong hoc Vwong qubc Anh. Dit lisu myc nuéc,
gié thuc do tai tram Hon DAu trong thang 3 va
thang 8 ndm 2009 dwoc sir dung dé hiéu chinh va
kiém nghiém mé hinh thay luc MIKE 21 HD.

Khu vuc ven bién Dinh Vi, thanh phd Hai
Phong c6 4 nguon xa thai tap trung bao gom khu
cong nghiép Pinh Vi, nha méy SHINETSU,
cang Dinh Vii va cang Tan Vi S6 liéu vé luu
luong va nong do céc chat 6 nhidm tai cac vi tri
xa thai dugc thu thap tir cac bao cdo xa thai, bao
cao gidm sat méi truong dinh ki cua cdc cong ty,
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nha may va khu cdng nghiép trong khu vyc trong
nam 2014 va nim 2015. Ngoai cac ngudn xa tap
trung trong khu vuc nghién citu con ¢ cac nguon
xa thai phan tan khac nhu nudc thai sinh hoat tir
cac khu dan cu, nudc thai ndng nghiép va nudgc
thai tir viéc nudi trong thity hai san,.... Vi tri cac
nguon thai tap trung trong khu vgc nghién ctu
trong nam 2014 va nam 2015 dugc thé hién trong
Hinh 1.

W
8l

Chu giai : 3
1 Vitri xd thdi cang Dinh Vil i
2 Vitrixa thdi cang Tan Vi
3 Vitrixa thai KON Dinh Vit
4 Vitrixa thai nha may SHINETSL

Hinh 1. Vi tri cac ngudn thai tap trung nam 2014 va
nam 2015 tai khu vyc ven bién Binh Vi, thanh phd
Hai Phong

S6 lieu vé chat luong nuéc & khu vuc nghién
ctru duoc thu thap dé hiéu chinh va kiém nghiém
mob hinh 1a s liéu quan tric thuc do trong thoi
gian thang 8 va thang 11 nam 2014 va 2015 tai
khu vuc ven bién Hai Phong (Hinh 2).
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Hinh 2. Vi tri cac diém c6 gia tri thuc do dé hiéu chinh
va kiém nghiém mé hinh (Nguon: Trung tdm Quan trac
Moi truong Hai Phong)

Bang 1. Vi tri lva chon dé kiém tra két qua mo
phong cia md hinh

STT Tén diém Toa dé
X Y
1 NB7 702747 | 2295841
2 NBS 708336 | 2288399
3 NB9 691700 | 2299843
4 NB10 690201 | 2299843
5 NB11 691700 | 2299843
6 NB12 690201 | 2294158
7 NB13 678608 | 2286833
8 NB14 675070 | 2278948

KET QUA VA THAO LUAN

Thiét 1ap md hinh mo6 phéng tinh toan chét
lwgng nwéc khu vec ven bién Pinh Vii

Mién tinh, ludi tinh dung cho bai toan lan
truyén chat 6 nhiém tinh todn cho khu vuc ven
bién Dinh Vii, thanh phd Hai Phong str dung ludi
phi cau tric véi chiéu dai cua canh mét lugi nho
nhat 1a 30 m (khu vuc ven bién xung quanh KCN
Nam DPinh Vi 2), 16n nhit khoang 1000 m tai
khu vuc phia Pong Nam, Hinh 3. D@ liéu dia
hinh sau khi dugc xir ly théng nhat hé toa do s&
duogc noi suy cho tung nut lugi (Hinh 4).

Diéu kién bién cac song gom song Cam,
song Van Uc, song Pa Bach duoc tinh toan tur
md hinh MIKE 11 [1]. Bién ngoai khoi dugc tinh
toan tir hang s diéu hoa [2]. Diéu kién gié ngoai
khoi bao gdm huéng va téc do gi6 s dung s6
liéu tai tram quan tric Bach Long Vi.

Diéu kién ban dau cho mé hinh dwgc Xac
dinh bang phuong phap chay truéc md hinh mot
khoang thoi gian nhat dinh dé 6n dinh mé hinh va
ldy gia tri myuc nudc ban dau theo két qua tinh
todn [2], day la phuong phap thuong dugc st
dung hién nay.

Nong do chit 6 nhidm tai cac bién trén, ndng
d6 cac chat 6 nhidm tai mot sb vi tri quan tric va
ndng d6 chat 6 nhidm tai cac ngudn xa trong khu
vuc md phong.
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Stic khéng thuy dong luc duoc xac dinh bang
chi s6 Manning. Hé sé nhét rbi theo phuong
ngang dugc tinh theo cdng thirc Smagorinsky.
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Hinh 3. Mién tinh, lu6i tinh

2310000

Hinh 4. Bia hinh tinh toan

Két qua tinh toan thiy luc
Hiéu chinh thay luc

Chon thoi doan tinh toan cho viéc hiéu chinh
md hinh thuy luc tir 1/3/2009 — 31/3/2009. Thong
s& md hinh thay luc dugc hiéu chinh théng qua
muc nudc thuc do tai tram hai vin Hon DAu.
Thong s6 cua md hinh thay lee dugc thuc hién
chii yéu qua viéc thay doi hé sé nham Manning,
hé s nhat rdi, budc thoi gian tinh todn va gia tri
ban dau. Két qua cho thdy, voi budc thoi gian

tinh toan 1a 30 s, hé s6 nham trung binh 57 m%3/s,
hé sb nhét rdi 0,28 (M¥s) mo hinh da moé phong
6n dinh. Két qua hiéu chinh mé hinh thuy lyc tai
céc tram Hon Dau duoc trinh bay trong Hinh 5.
Sai sb giira sb liéu thuc do va tinh toan tai
céc tram dwoc danh gid theo chi sb Nash-
Sutcliffe. Theo két qua danh gia giira cac gia tri
tinh toan so véi thue do dat 0,96. Nhu vay, véi
két qua tinh nay da du co so dé kiém nghiém mo
hinh.
Kiém nghiém thay luc

Muc dich cua cong tac kiém nghiém md hinh
nham danh gia muc d6 phi hop cua bo thong sb
da xéc dinh trong phan hiéu chinh mé hinh.

Chon thoi doan tinh toan cho viéc hiéu chinh
md hinh thay lyc tir 6/8/2009 — 4/9/20009. S6 lieu
thuc do tai tram Hon Dau tir ngay 5/8/2009 —
4/9/2009 duoc sir dung dé kiém nghiém mé hinh.
Sai s6 gitru s liéu thuc do va tinh toan dugc
danh gia theo chi s6 Nash — Sutcliffe.

Két qua so sanh gitru s6 liéu thuc do va két
qua tinh toan kiém nghiém tai tram Hon Dau
duoc trinh bay trong Hinh 6. Két qua cho thay,
cling nhu trong truong hop hiéu chinh, myc nude
giita két qua tinh toan va thuc do co do tuong
ddng rét cao, ca pha va bién do. Theo chi sé Nash
két qua danh gia giira c4c gid tri tinh toan so voi
thuc do dat 0,93. Két qua hiéu chinh va kiém
nghiém md hinh cho thiy qua trinh thiy dong lec
& khu vyc nghién ctru da dugc md phong ddy du
va c6 do chinh x&c cao. Vi két qua nay, bo
thong sé6 md hinh thiy luc c6 thé dwoc sir dung
dé mo phong qué trinh lan truyén chit 6 nhidm
tai khu vuc ven bién Dinh Vi, thanh phd Hai
Phong.
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Hinh 6. Két qua kiém nghiém mé hinh cho muc nuéc tai tram Hon DAu

Két qua tinh toan chét lweng nwéc

Do han ché vé thoi gian va tai liéu chét luong
nuGc nén trong nghién cau nay chung toi chi tap
trung vao tinh toan mot sb chi tiéu chét lugng
nude co ban theo thoi gian va khéng gian nhu
NH,, Phenol, TSS, Hg, Pb, As, tong Coliform,
tuong ung voi cac diéu kién bién thay luc va céc
ngudn thai.

Thoi gian tinh toan cho viéc hiéu chinh md
hinh chat luong nudc Ecolab tir 2/11/2015 —
6/11/2015. Viéc hiéu chinh théng sé caa md hinh
chit lugng nuéc Ecolab dugc thuc hién chu yéu
qua viéc thay ddi hé s6 khuéch tan (Bang 2) va
cac chi sb sinh thai Ecolab cua cac chit 6 nhigm
(Bang 3). Két qua hiéu chinh mé hinh chat lwong
nudce tai CAc vi tri quan tric dugc md ta trong cac
Hinh 7 dén 13.

Bang 2. Hé s6 khuéch tan cua cac chat 6 nhidm

Chat NH4

Phenol TSS

Hg Pb As Coliform

Khuech tan (m?/s) 0,12 0,08 0,1

0,06 0,1 0,05 0,15
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Bing 3. Gia tri c4c bién trang thai sir dung trong modun Ecolab

TT M0 ta Kiéu Gia tri Thir nguyén
1 Hé s6 phan vung carbon hiru co Hang so 5500 I/kh
2 Tilé giai hap trong nudc Hang so 1,05 Ingay
3 Tilé giai hap trong tram tich Hang so 0,12 /ngay
4 Phan carbon hitu co trong chat lo ling SS Hang so 0,15 Phi thir nguyén
5  Phan carbon hitu co trong tram tich Hang so 0,25 Phi thir nguyén
6 Do duc cia nude film Hang so 0,15 mm
7  Tiso gitra d6 duc va do khuéch tan anh sang trong Hang so 0,2 Phi thir nguyén
tram tich va do duc tram tich
8 Nhan t6 khuéch tan anh sang do tram tich (BV-TV) Hang so 1,1 Phi thir nguyén
9 Nguyén tir khoi cua KL nang Hangso  As: 75 g/mol
Pb: 207
11 Mat do tram tich kho Hang so 255 Kg/m® s6 lugng lon
12 Trang thai xop cua tram tich Hang so6 0,9 m® H,O/ m® s6
luong lon
13 Toc d6 lang cua chat lo lirng Hang so 0,15 m/ngay
14 Ti I hoi sinh/sinh san/ tai tao Hang so 1050 gDW/m?/ngay
15  San lwong phan tir dwoc san xuat ra Hang so 1,2 gDW/m?/ngay
16  Coliform: phan rd bac 1 cua vi khuan Fecal coliforms Hang so 0,7 /ngay
17  Coliform: phan rd bac 1 cua vi khuan Total coliforms Hang so 0,8 /ngay
18  Coliform: Hé s6 nhiét @6 Arrheniusa Hang so 1,1 Phi thir nguyén
19  Coliform: Hé s6 man cua téc do phan ra Hang so 1,2 Phi thir nguyén
20  Coliform: Hé s6 phan (tng véi anh sang cua toc do Hang so 7,6 Phi thir nguyén
phan ra
21  Coliform: Hé so két thic phan tng véi anh sang cua Hang s6 1,5 1/m
toc do phan ra
22 Quatrinh nitrate: Phan tng bac 1 = thir tw dau tién cua  Hang s6 1,1 Phi thir nguyén
qua trinh hoac 2 = nira qua trinh
23 Qua trinh nitrate: Toc do phan rd NH, ¢ 20 ° C Hang s6 1,6 Ingay
24 Qua trinh nitrate: Hé s6 nhiét do dé nitrat hoa Hang s6 1,18 Phi thir nguyén
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Hinh 13. Néng do coliform thyuc do va tinh toan mua
kiét

Két qua tr viéc hiéu chinh mé dun chét
lwong nudc Ecolab cho thiy céc gid tri tinh toan
6 su twong dong cao so voi cac gié tri thuc do
tai cung mot vi tri va thoi gian twong tng (thang
11 ndm 2015). Sai sb twong ddi giira gia tri thuc
do va tinh toan ctia cac chat déu thap hon 19,51
%. Dua trén két qua hiéu chinh tién hanh kiém
nghiém lai b thong sé cua md hinh chat lwong
nudc Ecolab.

Trén co sé bo tham sb da dugc hiéu chinh,
kiém nghiém md hinh vai s6 liéu doc 1ap nham
danh gi4a mic do phu hop cua bo thong sé mo
hinh. Thoi gian tinh toan cho viéc kiém nghiém
tham s6 md hinh chit luong nudc Ecolab tir
2/11/2014-6/11/2014. Sé liéu thuc do thang 11
nam 2014 tai c&c vi tri quan tric chét lugng nuéc
mat ven bién Hai Phong (Hinh 2) duoc dung dé
kiém nghiém. Két qua kiém nghiém mé hinh
duoc thé hién trong cac Hinh 14 dén 20.
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Sai s6 tuong dbi giita gia tri thuc do va tinh
toan cua cac chat déu dudi 16,99 %. Vai két qua
hiéu trén cho thay bo tham sé6 mé hinh chat lugng
nude Ecolab co d tin cay. M6 hinh c6 thé duoc
sir dung bo tham sé dé du béo, md phong céc
kich ban sy cb lan truyén chat & nhiém tai khu
vuc ven bién Dinh Vil.

KET LUAN

Két qua tinh toan, md phong thuy luc, chat
lugng nudc bang md hinh MIKE 21 FM cho két
qua kha tét, cho thay kha nang (ng dung va hiéu
qua cao caa md hinh. B tham sé mé hinh thuy

lyc dat loai tot voi két qua hiéu chinh dat 0,96 va
két qua kiém nghiém dat 0,93. B6 tham s6 md
hinh chat lugng nudc Ecolab ciing cho két qua
hiéu chinh va kiém nghiém dat két qua tot vai sai
s6 tuong dbi dudi 17 %. Tuy nhién, dé nang cao
mtic d6 chinh xéac caa md hinh mé phong can do
dac, quan tric bd sung cac sé chit lwong nuéc
cling nhu cap nhat dir liéu dia hinh chi tiét.

Loi cdm on: Tac gia xin gui loi cam on Trung
tam Quan trac Moi truong Hai Phong da cung
cap di# ligu quan trac chat lwong nwoc cho
nghién ciu nay.

Application of MIKE 21 FM modelling to
simulate the water quality at the coastal

area binh Vu

e Tran Hong Thai

National Hydro-Meteorological Service of Viet Nam

ABSTRACT

The MIKE 21 FM model, developed by the
Danish Hydraulic Institute, is a distributed
system model that is used in hydrological
calculations, water quality simulation, sediment
transport calculations, resources and water
environment in rivers, estuaries, coastal areas,
and seas... This paper is an initial step in setting
and establishing a set of model's parameters for
simulating contaminant transport at the Dinh Vu

coastal area, Hai Phong city under different
scenarios. The model was calibrated and
validated with the real data at 8 surface water
quality monitoring sites at Hai Phong coastal
area in 2014 and 2015. The result obtained by
MIKE 21 HD for adjusters and good quality with
specified Nash are 0.96 and 0.93, respectively.
The relatively wrong number of Ecolab
parameters are below 20 %.

Keywords: MIKE 21, modeling, quality, Dinh Vu coastal area
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