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I. Giéi thiéu mén hoc

1. Gigi thiéu chung

Trong chuyén nganh ki thuat bién, tin hoc dugc Ung dung trong cac bai toan hai
duong hoc, dé xac dinh dong thay triéu, phan bé man va nhiét dd, cac du an ki
thuat bg bién (nhu truyén séng dé xac dinh tac dong clta song [én cong trinh dé
bién, dap chan song, hai cang), dac biét & ba cong doan: x( li sé liéu, tinh toan
va biéu thi két qua. O trudng Dai hoc Thuy lgi, cadc b phan mém may tinh nhu
Delft3D va DHI MIKE da dugc dua vao giang day, gilp cho sinh vién nang cao ki
nang chuyén nganh déng thai cang cé kién thic ly thuyét dugc hoc.

Trong mon hoc 2 tin chi nay, sinh vién c6 dip ap dung mé hinh tinh song va thuay
triéu & vung bién ven bg. Loai md hinh nay c6 nhiéu Ung dung quan trong:

e du bao song cho hoat déng hang hai;
« thiét ké cong trinh;
+ danh gia cac qua trinh bién déi dia mao, moi trudng bién ven bd.

Chuaong trinh phan mém dugc st dung la bé MIKE do cong ti DHI Software (Pan
Mach) phat hanh. Day la phan mém cho két qua moé phong dang tin cay, dugc
nhiéu cong ti tu van trong va ngoai nudc dung phé bién va danh gia cao. Vé téc
dé tinh toan, ké tir ban nam 2012, MIKE da dugc thiét ké dé chay song song trén
nhiéu nhan CPU va gan day hon la phién ban chay trén nén tang Linux.' Giao
dién do hoa lan va cach md dun héa chuong trinh va nhap xuat nhiéu dinh dang
dit liéu khac nhau, ho trg tién va hau xu ly la nhimg thé manh ca MIKE.

MIKE c6 gia thanh tuong déi dat (hon 1 ti déng cho mét bé gdm cac module
thong dung nhu song, dong chay ven bién). Song ban c6 thé tai vé ban dung thu
demo; trong ban nay da han ché kha nang tinh toan (giai duoc dugc mét bai
toan don gian véi mién tinh toan nhd).”> Hay tai vé ban mdai nhat (MIKE 2025,
phién ban 64-bit thich hgp véi hé diéu hanh (Windows hodc Ubuntu hoac Red
Hat Linux tU https://www.dhigroup.com/technologies/mikepoweredbydhi/mike-21-3/mike-213-
product-download-page). V&i yéu cau cau hinh cc ban la RAM 8 GB va dung lugng dia

1 R6t cude, DHI ciling nhan thdy tiém nang ngudi dung trong moi trudong Linux: ho cé
thé dung Python chang han dé viét cadc ma lénh hién thi két qua chay tir MIKE.

2 Hoc vién va nghién c(u sinh cé thé tham khao y kién GV huéng dan vé co hoi dang ki
mot tai khoan Student Labkit https://support.dhigroup.com/student-labkit/ d& nhan
ban MIKE mién phi trong hoc ki lam luan van v&i cac dé tai co tiém nang.
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tréng 50 GB, khong qua kho dap Ung trén cac may tinh dé€ ban c& trung binh,
ban hoan toan cé thé kham pha tinh nang chuong trinh sau khi cai dat.

Vé phuang chdm cua mén hoc, téi thdy co hai thién hudng: hoac dién giai qua
sau sac ly thuyét mod hinh song, hoac ghi nhé may moc nhiing thao tac su dung
phan mém. Ca hai déu khong phai muc dich chinh cda mén hoc, va can phai
giam bét. Thay vao do, té6i muén nhan manh y tudng cua chuong trinh phan
mém nhu mot cong cu gilp ngudi dung thao tac trén mot lugng LGn cac s6 liéu
hién c6; va khi st dung phan mém phai giai thich dugc tai sao lai thiét dat cac
tham s6 mo phong nhu vay. Phan | cuén nay gidi thiéu chung vé ly thuyét va su
lién két t mon hoc nay véi cac hoc tién quyét trong khung chuong trinh. Phan
Il trinh bay vé modun x& ly di liéu chung cia MIKE (c6 tén MIKE Zero, trong
trudng hop nay chd yéu la dé lap ludi tinh toan). Phan Il trinh bay vé médun
tinh toan va cach chon tham sé. Phan IV thao luan vé viéc can nhac khi L4p kich
ban, tién hanh mé phdng va phan tich két qua.

Phién ban nay cua tap bai giang da dugc bé sung nhiing dac diém mdi cla bd
phan mém MIKE 2025, dong thai giai thich ki hon thao tac trén may tinh dé hoc
vién co thé thuc hanh ngoai 8p hoc dugc thuadn lgi hon. Mac du vay, nhiéu lic
tac gia khong thé tranh dugc viéc viét tat, viét gon. Chang han “click trai/phai”
nghia la kich nat trai hodc phai cta chuét, hay PT la phuong trinh. Ki hiéu §
nghia la “muc”. Chang han, ta dang & §1. (Tdi s& khéng dé cap dén cac muc lén
a1, Il, N vi nhu vay qua chung chung.) D€ chi viéc lya chon cac menu con, dau
mi tén sé dugc st dung, nhu File — New. Cac nat bam dugc ki hiéu bdi cap
ngoac vuong nhu [OK]. Trong cudn sach nay ndi chung khong in hinh cac hép
thoai va ban can doc ki dé nhap s6 liéu vao dung 6 tuong (ng. Cac hinh vé trong
quyén nay ciing khong dugc danh sé ma thudng dat & bén canh hoac ngay trudc
hoéac sau doan van dé cap t&i né (du vay day khong phai la cach lam hay ma chi
nén hiéu la mot giai phap cho tap bai giang ngan nay théi).

D€ doc quyén nay dugc hiéu qua. Sinh vién can danh thdi gian ngoai gid thuc
hanh may dé doc ki ndi dung cudn nay. Ping ngai gach chan, té mau, va viét
thém chu thich vao sach. C& gang hoan thanh hét cac bai tap va xem nhimg luu
y da dugc dong khung. Hady md trang cudi va tra tim nhiing khai niém da liét ké
trong phan “Chi muc” dé ndm rd thém kién thdc. Ban c6 thé dé nhau, chang han
nhu hay giai thich khai niém, hay cho vi du cu thé vé (ludi chiéu) UTM. Ngoai ra,
ban con c6 thé tim doc thém tai liéu tham khao (cling & phan cudi sach), chang
han, khi doc “Goda (2000)” ban sé& biét rang & muc Tai liéu tham khdo sé co
danh muc tai liéu nay. Hay dung cong cu tim kiém (nhu Google) dé tim doc vé
nhitng cau chuyén ap dung thanh cong (“success stories”) mo hinh MIKE trén
toan thé gidi. Chluc ban thanh cong!



2. Du an
D€ tién cho viéc thuc hanh, sinh vién thuc

hién mét vi du tinh toan véi huyén Hai Hau -
Nam Dinh. Ving bd Hai Hau théng va khong IHER

1h Fhrt .

€6 clra song lan, tac déng cla song rat dang R ff-
ké va co l& la nguyén nhan chinh gy ra x6i " 7Y ':.

(& bd bién manh nhu da quan sat thay trong L/

nlra cudi thé ki qua. {

Trong néi dung 2 tin chi cta mon “Tin hoc

Ung dung trong ki thuat bién” nay, sinh vién can thuc hanh déc lap, khoanh ving
va tao luéi tinh toan cho bd bién dia phuang, ldy cac sé liéu dia hinh, cac yéu
t& khi tugng, thly hai van nhu gio, song, thuy triéu (goi chung la cac “luc day”
hay forcing) dé xem song truyén nhu thé nao (déng thai clia hé théng nhu thé
nao). Sé rat thu vi néu mo hinh cho ta thay dugc cac hién tuong truyén song da
dugc hoc qua bai giang, nhung trudc hét hay doc §3 trong dé c6 dé cap dén mét
s6 van dé mo hinh hoa sy lan truyén song.

Khao sat ving nghién ciu. Ding Google Earth dé xac dinh trén ban dé vi tri cta dudng
bd Hai Hau: kinh-vi d6 hay theo hé UTM la
m. Xac dinh d6 dai: , huéng dudng ba:

Ban c6 nghi rang bg bién théng thi cac dudng dong mic day bién cling song song Vdi
nhau khéng? Hay thir di chuét dé khao sat dé sau va vé cac dudng déng muc -5 m, -10
m. Udc tinh d6 déc day bién:

M6t muc dich quan trong cdia mon hoc la sinh vién khong chi thuc hanh “nhu
moét cai may” ma can co tu duy giai quyét van dé. Cudn tai liéu nay trinh bay
xen ké thao tac may tinh véi ban chat cda bai toan. Xét cho cung, phan mém
may tinh roi sé l6i thdi nhung su hiéu biét vé ban chat van dé sé co ich dé giai
quyét nhirng bai toan sau nay, c6 thé bang céng cu phan mém khac.

3. M0 hinh toan song ven bg: so lugc

Ban chua phan biét r6 mo hinh toan, moé hinh sé tri, va phan mém? Mo hinh noi
ndm na la thé thic do ngudi tao ra dé phong theo sy vat hién tuong trén thuc
té (mo6 phdng vé hinh dang, dac tinh (ng x{, su van dong), nhung don gian hon
cai trong thuc té. M6 hinh toan dung cac biéu thic toan hoc, thé hién dac tinh
(rng xUr clia vat qua cac bién s8. Dé mo phong hiéu qua dugc cac hé théng phic
tap gd6m nhiéu thanh phan, phuong phap sé dugc ap dung trong mé hinh sé tri.
Con phan mém (chuong trinh may tinh) bat nguén tir viéc viét ma lénh thuc hién
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cu thé mod hinh sé tri do roi co thé la dong goi thanh mét san pham nhu MIKE
chang han. Lay vi du su truyén séng trén mat cat ngang bd (theo truc x), tu
phuong trinh vi phan cg ban ngudi ta sai phan hoa trén cac doan dugc danh thi
tu 1, 2, ..., i-1, i, ... n; moi doan dai Ax. Ma lénh dugc viét bang ngdn ngit lap
trinh, di nhién a “trong x4u hon” biéu thic toan hoc nhung lai rat hiéu qua khi
thuc hién trén may tinh. Eii Dii EiDi  Eiq Din
| g
i-1 i i+1 X
e PTsong: a%ECgCOSG =-D _ E={biéu thic tich phan ... }

° Sai phén: (E1 Cgi COSGi - Ei.1Cgi.1 COSGM) / AX = - 1/2(D1 + Di.1) - Ei =

e Ma lénh (thuong khi lap trinh, ngudi ta tao ra bién trung gian nhu Davg,
Eflux, va d6i khi ban phai hinh dung tén bién (dir) Ung véi tung ki hiéu
cu thé (0)):
Davg = 0.5 * (D(i-1) + D(i));
Eflux = E(i-1) * Cg(i-1) * cos(dir(i-1));
E(i) = (Eflux - Dtb) * dx / (Cg(i)*cos(dir(i))):

C6 nhiéu mo hinh song, dugc phan loai thanh:
« dang cong thirc hay do6 thi Hs ~ Tp ~ da gi6 ~ thai gian (m6 hinh 0-D),
«  md hinh truyén song trén mat cat ngang (md hinh 1-D, nhu Wadibe),
«  mo hinh truyén song trén mét vung (méat bang) (mo hinh 2-D)
Trong mo hinh 2 chiéu co6 2 loai chinh:
« 2-D phan giai pha (m6é phong tung con song
nhap nhd): mo6 hinh ho Boussinesq (MIKE21
BW), phi thay tinh (nhu SWASH): ap dung
cho séng & cang, c6 nhiéu xa manh;
+ 2-D phé (chi md phong dac trung théng ké
clia trudng séng, nhu SWAN, MIKE 21 SW,

xem hinh bén): ap dung cho cac viung bg
bién, vinh l&n.

V&i mon hoc nay, sinh vién s& dung modun MIKE 21
Spectral Wave FM. Hay hinh dung trong khong gian 2
chiéu: cac dac trung song nhu Hs va Tp la chua du,
con phai biét phan bé cda chdng thé nao!
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1. Loai mo hinh song nao sau day sé cho két qua la ban d6 mau chi thj chiéu cao song y
nghia? a) mo hinh 1-D b) 2-D Boussinesq c) 2-D phé

2. M6 hinh nao yéu cau tinh toan véi dé phan giai cao hon?
a) 2-D Boussinesq b) 2-D phé

3. M6 hinh Boussinesq thudng dugc dung dé du bao séng.  a) Ding b) Sai

4. Mb hinh séng phé

Trong mé hinh nay, ta xét sy truyén ndng lugng song (hiéu la E/pg), cac tham
bién: téc d6 truyén song C,, hudng phé 6. Nang lugng song dugc biéu dién qua
phé song. Hinh dudi day cho thay phé song 1 chiéu, & d6 nang lugng nhu mét
ham phu thuéc tén s6. Cac hinh trong §4 déu 3y tu ngudn (Holthuijsen 2007).

E(f) n(t)

ham delta song déu

> MAAAAAANANNNN
VAVAVAVAVAVAVAVAVAVAVAY

~

E .
" n(t) séng ngdu nhién

o L AMANAA /\/\f\/\
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phé réng

~

f

Phé séng 2 chiéu (hinh bén) thi
phic tap han nhung quan trong.
Vi du khi c6 song liung va song
gi6 thi phé 1 chiéu sé khéng
phan biét dugc hudng truyén
cua 2 thanh phan séng nay (xem
phan bén phai hinh dudi).

E(f,0)

[ -

“Phan t&f nang lugng”

E(.8) swell E®

wind sea

swell
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Dén day, can nhan dién cac thanh phan sau:
+ Ngudn bé sung nang lugng song: gid.
« Tiéu tan nang lugng song: “bac dau”, ma sat day, song va.
+ Thay déi nang lugng song do tuong tac song.
Phuong trinh can bang nang lugng song:
» cho 1 don vj dién tich mat bién:

muc dé thay déi nang lugng = (nang thong vao - nang thong ra) + (phat
sinh nang lugng - tiéu tan nang lugng tai chd)

e cho nuédc sau:

OE(f,0) , . OE(f,0) . aE(f,e):S(]c o)
ot X 9x Y9y ’

e cho nudc ven bo:

OE(f,0) , €oxOE(f,0) ¢, 0E(f,0) c,0E(f,0)
ot 0 x oy a6

=5(f,0)

e cho trudng hgp co6 dong chay: st dung “hoat d6 song” N = E/o:

oN(f,0) N Cy,xON(f,0) . ¢, ,ON(f,0) N ¢, ON(f,0) . c,ON(f,0) _S(f,0)
ot ox oy 00 00 -7 0

Qua két qua mo phong cé thé nhan dién cac hién tugng da dugc hoc: khic xa,
nudc ndng — nhiing trudng hop dac biét cua phuong trinh téng quat!

Khi chia ving bién thanh nhiéu 6 vudng (hinh dudi
day, [ngudn ti Holthuijsen 2007]) thi PT can bang sé
dugc viét cho tung 6 nay va ching hgp thanh moét
hé phuang trinh dé biéu dién cho toan mién. Ludng
nang lugng song co thé truyén qua cac 6 canh nhau’
(nhu cac mii tén) va do vay giai thich cho méi lién
két gitra cac phuong trinh trong hé. Va di nhién, nhu
sé thay tu §12 trd di, ludi tinh toan sé cé hinh tam
giac dé€ vira bam sat dudng ba khic khuyu, lai vira.
linh hoat dé d6 phan giai cao (6 lusi min & sat bd)
va do phan giai thap (0 ludi to & ngoai dai duang).
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5. M6 hinh thay dong luc

V&i mo hinh thay dong luc, truong dong chay dugc mo ta véi “muc nudc trung
binh” trong dé moi gon song nhap nhd déu bi “san phang”. Hon nita, trudng
dong chay 2 chiéu ham y rang van téc dugc xac dinh trung binh theo d6 sau
(hinh dung rang mot préfin van téc dang dudng parabol dugc dan bet ra). Viéc
ap dung gia thiét “dong chay nudc nong” déi vai vung bién la hop ly, vi ti lé
chiéu sau / bé rong cla bién = ¢& 1/1000, va diéu nay cliing ngu y rang van téc
dong chay phuaong ding rat nho, = ¢& 1/1000 dong chay phuong ngang.

Khac v&i mo hinh séng chi co6 1 phuong trinh co ban (tuy tung trudng hgp, xem
lai 84, trong md hinh dong chay cd dén ba phuong trinh cho 3 an s6: muc nudc
(¢) va hai thanh phan thong luang (gx, g,) theo tung phuang x, v (gx = uh va g, =
vh véi h la d6 sau nudc). Cac phuang trinh nhu sau:

oh  0q, aq,

=0
ot 0Xx oy
oq, o(qu) ol(qv) on hop T
et t 3y :fqy—gha—z_gﬁ_?b_l_-x
aaiua(;/)y(uha(g;ﬂ:—qu—ghg—;_gg_l;_%_,__y

Khi biét dang phan bé cua tat ca ba bién s6 nay ta sé dung nén cao dé mat bién
cling nhu hoan luu trén bién.

Cling nhu M6 hinh song, tur phuaong trinh vi phan dao ham riéng, sé tién hanh sai
phan dé thu dugc phuong trinh dai s6, tir do c6 thé viét ma lénh chuong trinh.

M6 hinh dong chay tuy co nhiéu bién s6 hon nhung dugc giai trong khong gian 2
chiéu (x, y), con md hinh song lai c6 thé coi la trong “khdng gian” 4 chiéu: x, v,
va chiéu tan sé f, chiéu goc phé 6.

6. Tong quat van hanh chueng trinh
B& phan mém MIKE dudc té chdc thanh mét hé théng cac mé dun.

+  MIKE Zero (4 tap hgp cac md dun xir ly s& liéu (dia hinh, chudi thoi
gian). Trong d6 ta chd yéu sé dung mé dun Mesh Generator dé tao ludi
dia hinh dang tam giac.

»  MIKE 21 la tap hgp cac mo hinh tinh toan dong chay, séng va van chuyén
cat. Bén canh m6 dun SW, mo dun dong chay (Flow FM, xem §31) rat
quan trong dé tinh dong triéu & cac clra séng, lach triéu va cé thé gop
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vGi mo dun SW (tuong tac dong chay-song). Ngoai ra, MIKE 21 Toolbox
(832) ciing cung cap tinh nang dé tao ra va diéu chinh s6 liéu.

Van hanh chuong trinh qua cac budc sau:

Khoanh vung tinh toan, chon thai gian tinh toan

Nhéap s6 liéu

o dia hinh: (x y z): bat budéc dé md hinh chay dugc

o thly dong (diéu kién bién): dé€ mé hinh cho két qua

o cac thong sé khac (d6 nham v.v.): dé hiéu chinh, kiém dinh két qua
Chi dinh yéu cau lay két qua (trén toan vung hay tai vi tri nao?)

Tat ca cac s6 liéu dia hinh, thay déng luc déu dugc ghi ra nhimng file
chir ASCII (dang text), ké ca sé liéu mang ludi vén co6 yéu té hinh hoc.

Chay chuong trinh tinh (chay thu, chay hiéu chinh, chay kiém dinh, chay
cac kich ban). Chuang trinh (.exe) sé doc cac file sé liéu néu trén va
tinh toan, ghi ra cac file két qua. L& ra cac file nay déu la dang text
ASCII, nhung do khéi lugng sé liéu (2 chiéu) rat Lén nén cac file thuong
dugc nén va ma hoda theo format riéng cta MIKE.

Biéu thi két qua: cac file ma hoéa trén dugc phan mém doc va lap thanh
do6 thj khi chuong trinh tinh két thuc.

Véi lan dau tién chay chuong trinh, cg ché hoat dong cia chucng trinh noi
chung nhu sau:

Ban dau hé théng “tinh tai”: mat bién phang lang.

Tai budc thdi gian tiép theo, cac luc day (forcing) tac déng [én md hinh
lam hé théng van dong (song, dong chay).

Mbi budc thdi gian, tap hgp cac dac tinh thdy dong cua hé (nhu trudng
song, trudng dong chay) dugc luu vao cac ma tran tén tai trong bé nhé
RAM.

Budc thai gian mdi, trang thai thay déng thay déi, cac ma tran dugc
cap nhat. B&i vay muén khong bi mat két qua tinh qua trinh thay déng
thi phai luu cac ma tran nay vao dia cing (chi dinh yéu céu output).

Khi dung thao, ta cé thé dung két qua trang thai thdy déng mét thdi
diém nhat dinh da luu lam méc dé tinh toan cho kich ban mdi (cach nay
goi la hot-start).

TUY NHIEN riéng vdi tinh todn séng ngudi ta cling c6 thé quan tam dén
két qua cudi cling cla trudng song khi hé théng da én dinh (Stationary
condition). Khi do chi can xuat két qua tai 1 thgi diém (thudng la cudi
thai gian mo phong).



Il. Chudn bi dir liéu

Viéc chuan bi di liéu con dugc goi la khau tign xgr  Froied Bplorer s = & X
ly (pre-processing). D& tién cho viéc quan ly dif =3 Weve Mangrove 1

N x . , “ ~ ~ . s =[] Result
liéu, trong moi du an ta can lap mot PrOJf:ct m(?l. -F] Regular spilling 2d.mwfm -
Chon menu File — New Project, réi dat tén du an P lnedsl
va dat tén thu muc. G6 dong chir md ta du an. B lne_satistc.dfs1
n. . . R . .. . P quad_0.02m mesh
Xong xudi, khi ban nhan vao tab bén phai (biéu @ Regular_spiling_2d mwfm

tuong cdy bua) sé md ra clfa s6 du an véi cac cau ‘} ;ﬁ;“ﬁam”

tric cac file va thu muc con trong dé. Dy an ciing

rat co loi khi ban bé sung file thuyé&t minh kém trong thu muc nay ludn. S dung
clra s6 Project Explorer nay, ngoai viéc chuyén file, nén file zip, cling cho phép
ta xem mai lién hé phu thudc gilta cac file (click phai vao tén file réi chon View
Dependencies). Mét lgi ich khac cla viéc t6 chic dy an la chuong trinh chi cho
phép hién lén cac file co format nhat dinh, vi du nhu cac file két qua (*.dfs0,
*.dfs1, *.dfs2) trong thu muc Result, gép phan loai trir nham an khi ta t& chic
di liéu. Sau cung, thong tin Simulation History liét ké cac lugt chay mo phdng
(sau nay sé dé cap & §38). Diéu nay rat quan trong, dam bao cho tirng moé phong
c6 thé tai lap dugc, phuc vu cho muc dich nghién ciu khoa hoc.

[ Luu v B

Xuyén suét qua trinh s& dung MIKE, khi dat tén cac thu muc, tén cac file, tuyét doi
khong dugc gb cac dau tiéng Viét vao. Vi du thu muc du an Hai Hau va file kich ban 1 thi
c6 thé viét Hai_Hau/Kich_ban_1.sw. Tham chi, khi cac file MIKE nay luu trong thu muc
ngudi dung clta ban thi ngay ca tén ngudi dung cling phai viét khong dau. Vi du, néu dat
tén ngudi dung la Tuan thi thu muc co s& sé la C:\Users\Tuan va sé bij l&i trong qua trinh
xu ly dit liéu.

Viéc quy udc dau thap phan thi theo hé théng may tinh, bagi vay tri truong hop thiét lap
dac biét, con dau thap phan sé la dau cham, vi du 3.14 la gia tri nhap vao cho sé pi.

Vé ki nang thao tac cc ban véi may tinh, ban can phai:
« hiéu nhitng khai niém ca ban: hé diéu hanh, thu muc, file, dudng dan,

« biét cac thanh phan: menu (co hang chir File Edit/View ... nam dudi thanh tiéu dé
“MIKE Zero”, thanh cdng cu (la day cac biéu tugng dudi menu), thanh trang thai (nam &
mép dudi clra s6), hop thoai (clra s6 nhd bat ra yéu cau ta cung cdp thong tin, thudng
€6 mot sé nat nhu [OK], v.v.

« Thao nhiing thao tac: di chuyén hoic déi tén file, sao luu cd moét thu muc dé tranh bi
ghi de lén khi chay mo6 phong, nén va giai nén file, chay chuong trinh véi quyén quan tri
(admin), chup man hinh.

« Chuan bi cac phan mém phu trg nhu Excel, va cai vao may mét phan mém text editor




nhu Notepad++,® v.v. (t6t hon Notepad rat nhiéu), vi c6 nhing tinh nang nhu t6 mau cac
s6 trong file, khdp cap ngoac, déng hang, hay “da con tré” dé bién tap cung lic nhiéu
dong lénh.

Nhiéu lGc ban sé& thao tac bén ngoai phan mém MIKE, chac chan (a vay!

7. Xac dinh vung tinh toan, lay sé liéu dia hinh

D liéu c6 & https://app.box.com/s/gdoripvbrwc83s930lklp10g1usubyfh. Giai
nén vao thu muc va chon thu muc nay .
dé bé tri chay MIKE. p P '7“?"” VIS0 liéu dja hinh

Trén thuc té, thong thudng can c vao
quy mo khu vuc du an va vi tri thu thap
s6 liéu thuc do ciling nhu vung bao phu
bdi s6 liéu dia hinh ma ta khoanh ving
tinh toan (vung gach chéo trén hinh
bén). Pham vi sé liéu dia hinh (vung to
md&) thi khong nhat thiét vudng van, va canh bién cla vung tinh toan cé thé la
dudng cong (xem §10). O bai thuc hanh nay, do cac diém do sin co6 (trong file
KML cua Google Earth, xem bai tap dudi day) kha han hep nén ta sé khai thac
thém sé liéu GEBCO.

Sé liéu dia hinh. M3 file KML thé hién cac diém do sdu cla khu vuc bang Google Earth.
Quan sat sy phan bé diém do trong Google Earth va pham vi cua sé& liéu:
. D6 sau dat dugc dén bao nhiéu , so sanh véi dé
sau quan sat khi di chuét trong Google Earth.

KV du an

M& udn bé sé liéu th hai la GEBCO (tai vé tir https://download.gebco.net/, nhap vao
pham vi kinh-vi d6: phia bac 20.2, tay 106.2, déng 106.4, nam 20). Chon File Format la
ESRI ASCII. Sau dé bam nUt thém vao gio hang [Add to Basket], tiép the [View Basket],
va & hop thoai méi thi [Download your data]. nguén sé liéu khong cho dudi dang xyz ma
dudi dang ma tran 6 do6 sau (chang han format *.asc). Mot file dang asc thi ngoai ma
tran d6 sau con co nhing thong tin khac nhu kich thudc cua ting 6 va toa d6 géc. Luu y
rang dinh dang asc c6 thé chuyén sang xyz dugc. D6 phan giai clia s6 liéu GEBCO nay so
v&i s6 liéu diém do & file KML nhu thé nao?

Mg file dia hinh xyz bang Notepad++ (trong do co6 cac diém dé sau dung nhu thé
hién trong file KML. C6t thir ba la d6 sau, hai cét dau la kinh-vi hodc toa d6 X-Y
theo luGi chiéu UTM. C6 bao nhiéu diém di liéu?

3 Download tu https://notepad-plus-plus.org/downloads/
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Can kiém tra s6 liéu xem toa d6 ghi theo kinh vi hay hé UTM?

Trong hé UTM, bg bién Viét Nam chd yéu & mui 48, chi c6 mét phan nho mién Trung (Pha
Yén?) & mli 49. Toa do X dao dong khoang > 500.000 m va toa do Y tang dan tur Nam ra
Bac, gia tri khoang 1-2 triéu m.

Cé6 thé nhép sé liéu nay vao Excel dé kiém tra (luu y tach cot can than: Data — Text to
Column — Delimiter - Space (hoac d6i khi la comma).

Luu y rang khdc phdn mém Delft3D (mét bé phan mém thong dung khac cia Ha Lan),
MIKE doc z la cao d6 (dudi nudc s6 am) chd khong phai d6 sau duang.

Mot file xyz chi co 3 cét. SG liéu bat dau ngay tur dong 1. Chap nhén cach ki hiéu "luy
thura khoa hoc” nhu 5.854E+05 (tuong ducng véi 585400).

Mét s6 trudng hgp can chinh sira dia hinh trong file XYZ: chuyén dé sau sang cao
do, chuyén géc cao do, chuyén tir mot toa dé binh do dia phuong sang toa do
X-Y chuan cua ludi chiéu UTM. Hay chinh sira sé liéu trong Excel rdi copy paste
vao Notepad++. Luu file v&i tén mai cé dudi xyz trong thu muc da chon. (Néu su
dung Notepad nguyén ban trong Windows, trong khi dat tén file phai kém trong
dau nhay kép, chang han “diahinh.xyz”.)

Ngoai ngudn sé liéu GEBCO & bai tap trén, & ving bién quanh Chau Au con ¢
nguon dir liéu EMODnet, www.emodnet.ec.europa.eu/en/bathymetry, véi do
phan giai cao han (30”). Mot ngudn so liéu cé do phan giai cao (30 m), do la
SRTM, s6 liéu nay chi bao phd pham vi trén can, nhung van rat can thiét trong
mé phong dong ngap lut vung ven bién.

8. Nhap sé liéu dia hinh

Hay chon menu File — New - File..., hodc bam biéu tugng 0 , hodc nhan phim
Ctrl+N. Trong hop thoai mai, phan bén trai chon MIKE Zero, bén phai tim chon

Mesh Generator, r6i click dip hodac nhan Enter. M6t cach khac la tim trén
trang Start Page, thé [[Marine]], muc & Data Processing roi Mesh Generator. O
hép thoai méi bat ra, chon Long/Lat (néu nhu sé liéu dudi dang kinh-vi do)
hoac Local Coordinates néu dung toa dé X, Y (m). M6t cach khac la ban c6 thé
chon tryc ti€p ma UTM phu hgp cho khu vuc (nhu UTM-48 cho bg bién Viét
Nam). An [OK]; mét clra s6 mdi xuat hién cé ludi chiéu va toa do.

Chon menu Data — Manage Scatter Data... TU hop thoai md ra, an [Add...] Chon
file xyz da luu. O phia dudi kiém tra thong tin: Files of type XYZ. Convert from
[gitr nguyén Local Coordinates hodc Long/Lat]. Cac don vi Units of X, Y, Z
thudng la “meter”; hay kiém tra lai file sé liéu. Sau khi &n [Open] ta sé thay file
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d6 hién ra trong bang danh sach. An [Apply] va quan sat nhiing con s& thong ké
dugc tu file s6 liéu (xem bai tap sau day). Néu can, hay an [Zoom] dé dua khung
clra s6 t&i vung co s6 liéu nay. (D7 nhién, bang cach an tiép [Add...] ta c6 thé bo
sung mot tap s6 liéu mai (chang han mét nhém diém khac & lan can vung nghién
clu.)
Téng s6 diém do bang bao nhiéu; so sanh vai s6 dong trong file xyz. Cac pham vi méat
bang Xmin, Xmax, Ymin, Ymax cla sé liéu thé nao? Pham vi cao d6 thé nao (Zmin -
Zmax)? Cao d6 da dugc chinh ding chua?

Déng clra s6 va quan sat nhiing diém do mdi tao dugc. Sy phan bé cac diém nay cd
giéng trong Google Earth khong? V& mau sic, cac diém xanh (ing vdi nudc sdu va diém
do (ing véi nudc ndng hodc “trén by”. DE dé quan sat, co thé bat ché d6 té6 mau bang
cach chon menu Data — Contour Type — Shaded Contours. Dé thdy mau t6 theo cach
nay da dugc lam “phét nhe”, bai vi mac dinh ap dung d6 trong suét 50% (co thé kiém
tra diéu nay tu menu Data — Contour Type — Transparency — ).

Chinh stra néu thay c6 chd diém do qua day bang cach an [Reduce Data]. Cé 3
cach gidam diém. Lua chon th( nhat la s& diém nam trong mot o ludi tam giac
(“inside hull”). Lya chon th( hai la s6 diém trong moi dién tich dinh trudc
“Reference Area”. Lya chon th( ba dua trén khoang cach diém, véi “Distance
threshold” la khodng cach t6i thiéu 2 diém gan nhau, chang han 100 (m). Dat
tén file dia hinh mdi (.xyz) vao Output Scatter File, c6 thé &n [...] d€ chon thu
muc thich hgp, sau d6 an [Reduce]. Nguac lai, ving diém qua thua cd thé “bé

sung diém” (Add Scatter Data :I:*:, trén thanh cong cu).

9. Quan ly I6p ban dé
Trudc day khi chua c6 cac cong cu nhu Google Earth thi tinh nang GIS (“ban
d6”) clia MIKE gilp ich rat nhiéu cho viéc mé hinh hda vi qua dé ta xac dinh
dugc vi tri dudng bd, tuyén cong trinh v.v. O vi du thuc hanh nay vi dudng bs
rat don gian va xuat hién ro trong sé liéu xyz nén chiic nang nay chua can thiét
ngay; nhung véi cac vung nudc trong dat lién nhu séng, ho... thi vi tri dudng bo
rat quan trong va can tan dung tinh nang nay cta MIKE. Néu da c6 anh ban do
giay/anh vé tinh clta khu vuc véi dang file JPG, PNG, GIF v.v. thi tién hanh cac
budc sau:
e TU trong Mesh Generator chon Options — Import Graphic Layers. Tao
mot &p anh méi [12] réi chon File... Trong muc Edit can chinh cac thong
tin bao gém toa dd goc dudi phia trai cia tdm anh (toa d6 Long/Lat

hoac XY cda UTM). Khi ldy anh ta can luu y chinh xac toa d6 nay) va bé
rong, chiéu cao cta anh (tinh theo dé hoac mét). V&i Google Earth, viéc
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xac dinh toa do goc anh co thé thuc hién bang cach bat ludi kinh vi
(Show Grid) hodc danh dau cac diém trén ban do va ghi lai toa dé cac
diém do.

Chuyén sang thé [[Overlay Manager]] xuéng dudi cung danh sach, chon
3y l8p anh mai l4p nén roi day 1én trén cung (Iil ).

Khi dong hép thoai, néu chua nhin thdy hinh anh nén thi can chon
Options — Workspace ... réi nhap cac toa dé X,Y thich hgp vao.

10. Khoanh vung tinh toan

Néu dé thiét ké cong trinh thi vung tinh toan phai réng hon han cong
trinh (c& vé phia bién lan doc ven bd), dé€ tranh tinh trang céng trinh
gdy nhiéu dong thuy luc truyén ra bién.

Vung tinh toan van nam trong pham vi sé& liéu dia hinh. (Thuc ra la
ngugc lai, véi mét vung tinh toan dinh trudc thi phai tim cach thu thap
s6 liéu dia hinh that nhiéu, bao phd dugc ving tinh toan.)

V&i md hinh truyén song bd bién thang don gian nhu Hai Hau, nén
khoanh vlng chit nhat cé “canh” song song véi bg bién, 1 canh sat bg
bién cling dugc. Bién gan sat bd bién nay doi khi ngudi ta ti mi vé dudng
khic khuyu nhu trén ban dé, néu la bén cang thi diéu nay can thiét
nhung vGi dudng bd tu nhién thi khong can. Khi dé dudng bs sé duoc
MIKE ty noi suy qua cac diém dé sau dia hinh gan nhau c6 dé sau chuyén
t am lén duong.

Cac canh cla vung khoanh co thé la dudng cong. Luu y tuy theo diéu kién dia
hinh ngudi ta khdng nhat thiét khoanh 4 canh hinh chit nhat. Chéng han trong 1
vinh ngudi ta co thé khoanh 2 “canh”: mét canh cong phia bién va 1 canh zich
zac theo dudng ba.

S dung tinh nang trén thanh cong cu:

Chon V& méi Di | x6a | Chon | T2°
chuyén mdi
pDiém | Canh | Ving | Diém | Canh | Ving piém Dudng break

D

click vao biéu tugng th 5 trong hang trén. Dua con tro chudt ra goc ving du

H B

o ."" <=

i h &

Bat dau khoanh vung bang viéc chon v& mdi tiing canh. Cach thao tac nhu sau:

kién. Click trai dé bat dau, click trai tiép & moi diém trung gian va két thic
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bang 1 click phai — Insert end node. Néu & diém cudi ban click trai réi mdi click
phai sé bi [6i tring diém. Mot canh c6 thé la 1 doan thang hoac 1 doan gap
khac. Két thic mét canh réi thi cé thé bat dau canh tiép theo & diém cudi canh
trudc. Mot vi du vé mién gém 4 canh nhu & hinh

bén. C6 thé thdy: M6t canh c6 2 diém dau .
vuong, mau xanh lam; cac diém trung gian cua

canh (néu co) la nhitng chdm tron mau dé. .

Trong qua trinh thao tac, cling co thé an gil
phim Ctrl va click trai dé tao mét diém mdi trén
canh, va khi da chon mét (nhom) diém réi thi co
thé an phim Delete dé x6a (nhém) diém do. T6 -

hagp phim Ctrl+Z ciing rat hitu dung, dac biét khi ban phat hién rang minh da
nh& tay bam tao mot diém mdéi.

Dung chudt c6 thé phong to (Zoom in), thu nhé (Zoom out) bang cach kich vao
biéu tugng kinh lap Q& 15i khoanh cac khung chi nhat trén ban do. Ngoai ra,

con co6 thé di chuyén trén ban d6 bang cong cu Pan ‘B, tuy nhién méi khi di
chuyén xong thi hiéu luc cda Pan lai mat di va ta lai tré vé thao tac chinh sta
diém/canh/vlng.

L&i phé bién:

1) Théng bao “Triangulation failed due to duplicated point”. Do cac diém trén canh
trung nhau, thudng la trung 2 diém cudi trén 1 canh. Phai xda bét diém.

2) Khong thay xuat hién ludi tam giac. Co L& do vung khoanh bi “h3”. Hay phong to
(Zoom) vao vi tri can kiém tra va chinh lai. Luu y cac doan gdéc cua vung khoanh phai la
dinh vuong mau xanh lam.

11. Panh so bién

(Rdt quan trong; thiéu budc nay thi du luGi da lap xong /3

nhung khéng thé ddt diéu kién bién dé chay chuong trinh
dugc.) 2

Vung cé bao nhiéu canh thi cé bdy nhiéu s6 hiéu bién. S6 0 hoic 1
0 va 1 danh cho bién trén dat lién. S6 tir 2 trd lén danh
cho cac bién dudi nudc/ngoai bién.

D& danh s&, chon 1 canh trén ving. Click phai — Properties. G hop thoai mai
bat ra, chi can dién sé hiéu vao 6 giira (tUc 6 Arc Attribute) la dugc. Bam [OK].
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Lap lai v&i tat cad cac canh bién cua vung. Cac s6 hiéu nay co thé quan sat thay
toan bd trén ban do bang cach nhu sau. Dung céng cu vé mdi vung (<=L , cong

cu th 6 trén thanh & §10) réi cham mét diém xanh luc vao trong mién tinh
toan. Tiép theo, chon vung nay ( 4, , cong cu thd 3, réi an vao hinh diém xanh

luc méi tao ra).

12. Tao luéi

Ta sé tao lugi tam giac trong pham vi vung vura dugc khoanh. Chon menu Mesh
— Generate Mesh. HOp thoai md& ra cd 3 thong sé quan trong:

+  Maximum element area [m?]: dién tich t&i da cia mét 6 ludi. Néu dé ty
doéng, MIKE sé “lugi” va tao 0 ludi rat tho. Can phai han ché dién tich
&n nhat nay. Co thé tinh xap xi dién tich = 0,85 x canh?, nghia la néu
muén c6 canh 0 lugi 500 m thi phai nhap vao 213000 (m?). Riéng vai hé
toa d6 kinh vi (LONG/LAT) thi ban can nhap vao dién tich tinh theo d6
vubng (deg?). Tuy theo vi dé cla vung du an, 1 dé vudng cé dién tich
khac nhau, tir 1,23x10" m? (l&n nhat, & xich dao) dén 1,18x10"° m? (& vi
dé 16, mién Trung Viét Nam), dén 0,88x10" m? (& vi dé 45, cac nudc
chau Au).

« Smallest allowable angle [d6]: goc nhon nhit cua tam giac 6 ludi,
khuyén cao khong nén < 26, tam giac cang “nhon” thi cang dd&; hoan
hdo nhat la cac tam giac déu (60 do).

+  Maximum number of nodes : s& diém t&i da trong ludi. Lan nay la dé
MIKE khong “cham” tao qua nhiéu diém, sé tinh toan rat lau.
An [Generate] va & phia dudi sé théng bao sé 6 (elements) va s& diém (nodes).
S6 nao nhiéu hon, tai sao?

D6 phan giai ludi. D€ xay dung ludi cho ving ven bd ¢ cong trinh dap mé han, ngudi
ta muén co ludi min (canh 6 ludi ¢ 10 m) thi can nhap vao dién tich téi da 6 ludi bang
bao nhiéu? (Luu y rdng dé dai bao gic cing dé hinh dung hon dién tich, béi vdy trong
cdc bdo cdo ki thudgt hdy c6 gdng dé cdp dén dé dai canh 6 ludi.)

bong hop thoai quan sat ludi tao dugc, thudng thi sat bs do co do khic khuyu
thi 6 ludi min, ra xa 6 ludi s& thé hon. Tuy vay, dé kiém soat tét han do phan
giai ta can thuc hién ki thuat phan khu nhu & §13.

Lam tran ludi: Chon Mesh — Smooth Mesh. Lam tron bang cach Lap theo s6 lan
(Number of iterations) la 10 chang han. Két qua sé ducdc ludi tam giac “dep”
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hon. Mot vi du dan tir ngudn tai liéu huéng dan MIKE 21FM, so sanh gitia ludi
chua lam tran (hinh trai) va sau khi lam tron (hinh phai dugi day; nguén (DHI
2025)) cho thay cac tam giac phia dudi hinh vé da dugc diéu chinh can déi hon.

i
Cudi cung, néu lam hong ludi, hay chon Mesh — Delete Mesh, réi vé lai ludi.

Dén gig ta mdi diéu chinh cac canh bién ctia mién tinh toan. Nhung d6i khi ludi
dudc ty dong tao ra lai chua vira y vi c6 nhiing phan tir qua det chang han. Khi
do, ban co thé diéu chinh hinh dang 6 lugi. Chon menu Mesh — Mesh Editing.
Khi d6, mot loat cac tinh nang méi xuat hién trén thanh cong cu.

Ly N Y RT B
Vi tri diém nGt c6 thé di dich bang cach nhan biéu tugng thi hai trong day trén.
Cac tinh nang con lai ban co6 thé hinh dung ra sau khi ty thuc hanh.

13. Phan khu luéi tinh

Mét quy tc tinh toan la kich thudc 6
ugi phai tuong dong véi do sau. O
chd nudc sdu can co 6 ludi thd, con &
chd nudc nong - 6 ludi min.* Dé thoa
man diéu do, do phan giai lugi phai co
su chuyén tiép tir min — thoé tu bg di
ra.

M6t cach giai quyét diéu nay sé dugc trinh bay & §15, song bay gid ta xét tdi
cach phan mién tinh thanh cac khu riéng. Vi du trén hinh vé co it nhat 3 khu véi
do phan giai khac nhau. Muén vay, trudc hét phai ké thém cac dudong phan chia
mién tinh thanh may khu khép kin, ké sat nhau. D€ ké dudng phan chia nay (hai
dau la nat vuéng mau xanh lam, can chuyén tur diém mau do. Kich chuét chon
diém do, kich phai, chon Vertex to Node. Méi khu dugc danh dau moét da giac
(cach lam nhu & §11). Sau d6 dat thudc tinh dé phan giai cho ting khu tuong tu

4 Thudng d6 dai canh 6 lugi phai > do sau.
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nhu & §12. Cu thé, an chon dau da giac, click phai — Properties, bd tick
“Exclude from Triangulation”, chon dé phan giai theo m? hodc theo dé? tuy theo
hé toa d6 dung cho file xyz.

Mét quy tac thuc dung la cac khu lan can nhau thi dién tich 6 lugi chénh léch
khong qua 10 lan. Nhu vay hai tam giac lGn va nho cua hai khu canh nhau c6 d6
dai canh gap nhau 3 lan la dugc. Cac phién ban méi cia MIKE cho phép tu dong
héa lam min luGi can c& vao thong tin d6 sau qua menu Data — Refine Mesh; tuy
nhién diéu nay chi thuc hién dugc sau budc néi suy trién diém dé sau nhu & §14.

Cach phan khu nay ciing dugc ap dung trusng hop cé dao. Khi do dao la 1 da
giac khong dugc chia ludi (click phai — Properties — Exclude from Mesh).

Hay luu lai file ludgi (*.mdf). Sau nay néu da cé dia hinh, néu muén lam min ludi theo
yéu cau md phong cé thé quay lai dung file nay.

Khi thdr nghiém cac phuong an tao lugi khac nhau nén cé thé luu “Save as” ra file khac.

Tinh nang Go to (M) trong module Mesh Generator cho ta xem vj tri nhiing 6
ludi l8n nhat, nhd nhat, hay mot khu vuc nhé ¢ toa do cu thé, thuan tién cho
viéc diéu chinh ludi dia hinh.

14, Trién dia hinh |én luéi (NGi suy)

Dé ludi dung dugc cho viéc tinh toan thi trén ludi phai cé thong tin vé do sau.
Cu thé, MIKE s& “ban” doé sau tu cac diém do lén cac nut Wdi (dinh tam giac).

Chon menu Mesh — Interpolate... Phuong phap néi suy thuong dugc st dung la
Natural Neighbour (ndi suy tu trung binh dé sau cla cac diém lan cén, vdi trong
s6 cao hon cho nhiing diém gan hon). Mét cach khac la Linear, trong do dé sau
dugc ldy bang t6 hop tuyén tinh (binh quan cé trong s6 dé sdu cac diém mau
4n cén). Ngoai ra, co thé lya chon Extrapolate (ngoai suy ra ngoai pham vi cum
diém sé liéu).

Sau khi bam [Start] dé tién hanh ndi suy; hop thoai sé thong bao tién trinh va
khi thanh cong sé tao nén ban d6 mau. (Luu y la mau to trén ludi luc nay sé
tuang Ung véi chd giai “Contour Legend”.) Hay kiém tra lai xem su phan bé mau
dé sau da hop ly chua. Ban c6 thé hug con tré chudt trén vung va doc do sau
“z” hién ra & thanh trang thai phia dudi.

15. Tinh chinh va hoan thién luéi
Dén day ta lai co thé chinh Wudi can c’ theo dia hinh day (cach nay ap dung
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dugc vaGi ludi tam giac khong Element Area to Depth Ratio
chda phan ti hinh t gidc nao). 27sex0imd g
Chon menu Mesh — Refine Mesh

— Depth/gradient .. M6t hép

thoai bat ra, trén do thé hién méi Slement
lién hé gilta dién tich 0 lugi va do

sau nudc, hay dién tich 0 luGi va

dé déc day (bed level gradient) - _L404e+ [m7]
ma ban c6 thé lua chon gita hai -135.71 [m] N 99,44 [m]
ché dé nay. Co thé thay rang do ?DEpﬂ': ep

(_) Gradient [m, m~2]

sau cang “am” thi 0 ludi cang lén
(thé hién bang dudng déc tu trai
qua phai). Ban c6 thé chon cac tri sé cu thé cho méi lién hé nay, thdm chi con
c6 thé dung méi lién hé phi tuyén bang cach uén cong dudng biéu do (kich dup
én dudng biéu do6 roi di diém nGt mai xuat hién). V&i cach chinh nhu vay, may
sé& udc tinh ra s6 0 lugi va sé nut lugi hién ra & bén dudi. Sau cung, hdy an
[Refine] dé thuc hién chinh ludi.

Luu lai file lugi nay bang cach chon menu Mesh — Export Mesh. Trong hop thoai
bat ra, chon Export As Mesh File, va dat tén trong hop File name (bam nit [...]
chon thu muc néu can). File mesh cling la mét file text, hay dung Notepad++ dé
xem xét cau truc cta nd. Luu y ding tly y chinh sura file nay, vé sau MIKE c6 thé
sé khong md file dugc nita. TSt nhat, néu chinh sia thi nén luu 1 ban copy roi
md thir trong MIKE xem dugc khong.

16. Chinh dia hinh
Day khong phai la “an gian” so liéu. Thudng cé 2 trudng hgp can chinh dia hinh:
«  Khi c6 nao vét day bién hoac dé cat, xay dung mét s6 cong trinh ngam.

+  Khi s6 liéu do c6 nhiing diém bién déi dot ngdt, khéng phu hop véi dia
hinh, dia mao khu vuc.
(Riéng trong modun flow (xem §31) mo phong ngap lut ving nudc nong,
vi tri bién moé hinh rat dé gay 6i néu c6 nhimng bai can; phai cat bd
nhing bai can nay dé dong chay xudi thuan.)
Cach chinh dia hinh:

e Chinh tha cong: click phai — Select Area, khoanh vung, chinh sira sé va
kiém tra lai ban do

e Chinh theo cong thlc toan: Sau khi khoanh vung, chon menu Edit —
Calculator. Trong biéu thic nay, Currltem chinh a d6 sau.
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«  Chinh xong click phai — clear selection. Kiém tra xem dia hinh méi xuat
hién cé én khéng?

M6t s6 biéu thic vi du (phan mau xam co san roi khong can gd vao):
Currltem = -5 - san/cao bang dén cao trinh -5 m.
Currltem = CurrItem + 2 - ton cao déng thgi thém 2 m.

Currltem = MIN(-15, CurrItem) — dam bdo cao trinh tu -15 m trd xudng
(chd nao ndng hon 15 m thi nao vét xuéng sau dén 15 m).

Chinh dia hinh. Mot cang dugc xay dung ven ba. Pham vi 2 km doc bd x 1 km vuon ra
xa bs. D4p pha song co cao trinh dinh +3 m. BE cang dudc nao sau -15 m. Ludng tau
dam bao do6 sau 15 m (ng véi muc nudc = 0. Hay chinh stia dia hinh réi Export ra mét
file mesh mai.

Ludi tinh toan (lugi khong gian) la yéu t6 quan trong, ddc thu clda cac moé hinh
sG tri. Ludi tinh toan phai dam bao d6 phan giai can thiét (khi chay mo hinh, cac
dac trung song sé dugc tinh toan trén ludi, méi 6 ludi sé luu gitr mot gia tri cho
dac trung song nhat dinh nhu nang lugng song, E). Khi tinh toan trén lugi tam
giac, nhiing gia tri nao & cac 6 ludi canh nhau sé lién hé qua phuang trinh vi
phan; bdi vay cac 0 ludi cang “déu dan” thi cang t6t (xem §13). Trong nhiéu
nghién cu tinh toan thay dong (CFD), d6 phéan giai cua lugi chia cling la mét
thong sé quan trong anh hudng dén sai sé cia moé phong.

Ill. Cac moé dun tinh toan

Thuang trong tinh toan mo6 phéng, rat it khi tac
dong thuan tdy do song, ma dong chay ciing cé % Domain

dong gop nhat dinh. Sy tham gia cia dong chay o Time

rat quan trong déi vaéi nhimng trudng hgp ving + Module Selection

bién c6 ving vinh, lach triéu, ving clra song. |-+ iHydrodynamic Module :
Dong chay dong vai tro then chét trong cac qua |#-+" Spectral Wave Module

trinh bién déi dia mao, truyén chat 6 nhiém, va co tuong tac vdi su lan truyén
song. Cu thé, dong chay sé cd tuang tac vai sy truyén song, dd sau nudc cd anh
hudng dén chiéu cao song. Nham hién thuc hoa diéu nay, MIKE da dua ra mo
hinh coupled (tam goi la “lién hgp”) gilta song va dong chay. Theo dé, trong méi
budc thai gian, thong tin muc nudc dugc dua tir mo dun dong chay (HD) sang
moé dun song (SW) dé cd dugc tri s& chuan xac cho dé sidu nudc. Van téc dong
chay cling dugc dua sang mé dun SW dé xac dinh téc d6 truyén song. Va ngugc
lai, chiéu cao song H va s6 song k tinh dugc tr mo dun SW sé dugc cap trd lai
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cho mé dun HD dé xac dinh (g suat phat xa véi vai tro mét sé hang nguén
trong phuong trinh déng lugng chi phéi dong chay.

Dé lap mo hinh lién hgp, tu trang Start Page trong MIKE Zero, chon thé
“Marine”, chon 222 “Sediment and Morphology” réi phia dudi chon ' MIKE
21/3 Coupled Model FM. Ban sé thdy trong danh muc cac thanh phan géom cé
mién tinh toan (Domain), thai gian (Time) va hai mo dun HD va SW.

Tuy vay, & phan Il nay sé uu tién trinh bay mo dun ="* / SEEWE"_ Wave rf“':"j'-"e
SW mo phong song trén ca s3 ly thuyét da xét & +/ Basic Equations

" N . - . , % Time parameters
phan I, ngoai ra cling dé cap dén cac tham so6

« N } " Spectral Discretization
trong mé dun thuy déng HD & §35. " Solution Technique

" Water Level Conditions

17. Médun séng phé SW

Dé thiét (ap mddun SW, c6 thé kich biéu tuong [
(New File). O hop thoai mdi, bén trai chon

" Cumrent Conditions
" Wind Forcing

" lce Coverage

" Water Properties

MIKE21, bén phai chon Spectral Wave FM. (Hoac M_r Pm':_'emes

. , o e " N X Diffraction
cling co thé bat dau tu Start Page, chon thé ' Energy Transfer
“Marine”, chon “Wave” R roi phia dudi chon o Wave Breaking
MIKE21 Spectral Wave FM.) Modun méi dugc mé ra " Bottom Friction
c6 mét danh sach cac dir liéu nhu trén hinh. Cac « Vegetation
muc c6 dau tick xanh la cay la “6n thoa”, muc co " Mud

dau gach chéo mau do, néu co, la “bi 16i”. Can sua

" White Capping

hét (61 méi chay dugc. +-of Structures
) , i «  Initial Conditions
* Domain: mién tinh toan, nhap file mesh.  Outputs

Minimum depth cut-off (nhiing cao trinh

nao ldn hon sé nay dugc thay thé bdi cao trinh dugc chi dinh & day),
chl yéu dé tranh tinh trang dé sau qua nhé (vén déc biét quan trong véi
moédun thay déng, §35). Dich chuyén méc cao do (Datum shift) cé thé
can dén néu ta chua xu ly dia hinh qua Excel (87). Kiém tra sé hiéu cac
bién (Boundary Names) va néu can thi déi tén cho dé hiéu.

+ Time: thai diém bat dau - tuy theo s6 liéu thuc do dé kiém dinh nhu thé
nao, s& budc tinh toan v.v. Cac s6 can nhap vao la ngay gid bat dau mo
phong, s6 budc thai gian va dé dai budc thai gian tinh toan. Véi song
gi6 can thai gian moé phong dé song phat trién hoan toan. Vi du chon 10-
15 budc thai gian, mbi budc At = 1 gid.

Chi tiét cac yéu to6 trong module sé dugc trinh bay trong cac muc sau.
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18. Phuong trinh cc ban

Cac phuang trinh co ban (Basic equations) dugc xét theo hai khia canh:

Theo phé:

o Phuaong phap Directionally Decoupled Parametric, vé cg ban la tach
hudng, tham sé hoa theo mién tan sé f va cac bién dugc chon la mo
men bac 0 va bac nhat cda phé N(f).

o Phuang phap Fully Spectral tinh toan theo phd day du N(f, 6).
Theo thai gian

o Phuong phap Quasi-stationary khong xét bién thdi gian, méi budc
tinh déu dugc thuc hién theo phuong trinh én dinh.

o Phuong phap Instationary tinh toan b6 dién bién theo thai gian.

Tuy theo yéu cau tinh toan khac nhau ma lua chon phu hgp.

Néu chi tinh song ling, chon Directionally Decoupled.
Néu chi song gid, Fully Spectral.

Néu chon mo phéng 1 can song lén (trudng hop cuc han) hodc néu cac
con song riéng lé coi la doc lap, chon Quasi Stationary.

Cac truang hgp khac:
o Mién nhd: c6 thé chon Quasi Stationary, két qua chap nhan dugc.

o Mién lén: chon Instationary (tinh lau hon nhiéu).

19. R&i rac vé phé

Ta biét rang phd song tai mot dia diém, moét thai diém (x, v, t) [a ham cua 2
bién (xem hinh vé mat cong & §4). Khi tinh toan can rdi rac phé séng nay.

Frequency discretization: nén chon logarithmic. Cong thic la f, = fo "
vai fo la tan s6 nho nhat, n sé doan chia, ¢ la thura s6 (factor). Can xem
song & pham vi chu ki nao dé diéu chinh cac gia tri fo, ¢ va n. Gia tri mac
dinh cho phép mo6 phéng & quang 1,8 s — 20 s. So sanh vd&i song ngoai
khai dién hinh c6 chu ki tir 4 s — 25 s va song & vung nudc khép kin thi 2
— 3's. Néu séng co phé tan s6 hep thi co thé giam n va c. Mot hinh vé
minh hoa cho cac doan chia co6 & bai tap tiép sau.

Directional discretization: Lua chon full (ca vong tron, 360°) cho phép
mo phdng song ti nhiéu hudng cé song gio, song ling két hgp. Tuy nhién
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néu chi co song ling thi chon mét hinh quat bao ldy hudng séng chinh.
D6 phan giai nén lay A6 = 5°. V&i song gio, d6 phan giai cho phép kém
hon A6 = 10°. Theo téng quan nghién c(u cua Goda (2000), v&i mét
hudng song chinh trung tam MWD la 6, ludn co6 sy phan tan nang luong
song hai bén hudng 6,. V3&i song gio, co6 85% nang lugng tap trung trong
hinh quat t&r 6, - 30° dén 6, + 30° (phan bé nang lugng nhu dudng cong
& hinh vé bai tép tiép theo). (Luu y rang goc song & day déu la goc so
vGi hudng Bac. Néu ré cach chon ABmin, 6max, né.)

Nhu vy qua phép rd&i rac hda, mién phd sé dudgc chia thanh cac phan ti nang
lugng hinh “cung vanh khan” (lién hé véi hinh vé & §4). Luu y rang thao tac rdi
rac hoa nay dugc thuc hién trén mdi diém nlt trong ludi tam gidc bao trum
mién tinh toan.

Roi rac héa phé séng. Vi diéu kién song gié cé chu ki song bién déi tir 5 s dén 20 s va
hudng song chinh la dong bac (NE), cac phé theo tan sé va theo hudng nhu hinh vé, hay
nhap cac thong sé thich hgp cho Discretization.

Cac doan chia roi rac tan s

E (m?/Hay

-
005 01 015 0,22 f (Hz)
20 10 6,7 5 T(s)

+ Phan biét song lung va song gi6: cd thé tinh gép hodc phan theo
“ngudng tan sé cd dinh” hoac “ngudng tan s6 déng”.

20. Ki thuat giai

Phuaong phap thé tich hitu han (finite volume method) dugc dung trong MIKE21
vGi cac 6 ludi luu gilt bién & vi tri trung tam. Thong lugng dugc tinh theo so d6
sai phan “dau nguén” (upwind) véi d6 chinh xac bac nhat.

V@i tinh song Instationary: tinh véi sg d6 sai phan hién (phuong phap Euler) dé
tim gia tri cta cac bién lugng & budc thai gian méi. Budc thai gian At phai thda
man diéu kién CFL:

At
C—|+
X

At
c,—|+
yAy

At
°Ac

ceﬂ <1

* oA

CFL =




Thudng chon gia tri CFL = 0,8. Gia tri At sé dugc chuang trinh tu dong tinh va
do d6 sé lién tuc thay déi khi md hinh dang chay.

V&i tinh song quasi-stationary, c6 thé chon phucong phap Modified Newton-
Raphson. Nghiém &n dinh nhan dugc va qua trinh L3p két thic khi dat téi sé an
l3p t&i da dinh trudc, hodc khi sai s gitra hai lan lap ké tiép da giam xudng dudi
muc dinh trudc.

21. Diéu kién muc nudc, dong chay

« Truong hgp don gian nhat la tinh toan trong diéu kién thiét ké véi muc
nudc khdéng déi, chang han muc nudc dinh triéu. Khi do, hay chon
Specify water level variation va format la Constant. Nhap vao gia tri
muc nudc nay.

« Trong trudng hap muc nudc co bién déi theo thdi gian thi trong Specify
water level variation hay chon Varying in time, constant in domain. Khi
do, sé liéu qua trinh muc nudc nay nén dugc trich xuat tir mét mo hinh
HD da chay tu trudc.

+  Diéu kién dong chay ciing c6 thé dugc trich xuat tir md hinh HD da chay
tU trudc. Néu khéng co két qua moé phong HD, trong diéu kién bai bién
thang, dong triéu khéng dang ké thi & Current conditions chon No
current variation.

«  Tuy chon Soft Start Interval cé thé hi€u nhu mét khoang thai gian “khai
déng” dé dac tinh dong chay bién dai tir 0 dén gia tri chi dinh. Vi du, dé
mo6 phong déng thai clia dong thuy triéu manh chay qua eo bién hep, ta
c6 thé chon thai gian khai dong kéo dai 2 ngay, song vé&i bd bién thang
nhu & Hai Hau thi thdi gian nay sé ngan hon nhiéu.

22. Gié

Gi6 dong vai tro luc day (forcing) trong md hinh, tuy khdng phai diéu kién bién
nhung tac dong nhiéu dén diéu kién thuy déng luc. Trudng gi6 cé thé chon
khéng déi, chi thay déi theo thdai gian, va thay déi theo ca thdi gian lan trong
khong gian. V&i trudng hgp sau nay can chi dinh file truong gié 2 chiéu (trén
lugi déu, dfs2, hodc trén lugi tam giac, dfsu).

«  V&i mé hinh song phé toan phan, chon co ché tuong tac khi quyén - dai
duong hodc la coupled (lién hgp: dong lugng truyén tu gido — song
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khong nhitng phu thudc vao gi6 ma vao ca song “do gb6 ghé cua mat
bién”), hay uncoupled (déng lugng truyén tir gid — song chi phu thudc
vao toc do gio).

*  V3&i md hinh théng s6 phd, co ché tao song chi dua theo hé thirc kinh
nghiém (SPM 73, SPM 84, Kahma & Calkoen, Jonswap).

V&i bai toan gid bao, trudng gié nén dugc tao bang céng cu MIKE 21 Toolbox —
Generating Wind Fields, xem thém §43.

23. Bang phu

Chi ap dung véi cac du an cho vung bién noi vi d6 cao. Néu xét dén bang, ban
c6 thé chon gilta cach chi dinh bé day l&p bang (ice thickness) hodc nong do
bang (ice concentration), va cung cap ban dé phan bs bé day va/hoac néng do
bang. Khi chon tinh theo bé day bang, modun tinh toan sé xét dén d6 chim cua
bang (khoang 90% khd&i bang sé& bi chim do mat do bang la 917 kg/m?). Co thé
xét dén do g6 ghé mat bang déi véi trudng dong chay, theo do ta nhap vao dé
nham (roughness height, k), va tu dé may sé tinh ra sé "Manning” cho bang: M =
25.4 / (ks'®), khi tinh toan dong chay.

24. bac tinh caa nudc va khong khi

Chinh la mat dé nudc va khdng khi, dugc chi dinh bang hang sé hodc théng qua
hé thic: theo nhiét dé va dé man véi mat d6 nudc, va theo khi ap, nhiét do, dé
am v&i mat do khi.

25. Nhiéu xa

Tinh ndng nang cao nay dua trén phucng trinh déc thoai dé xap xi khuc xa -
nhiéu xa v&i pha song tach riéng. Holthuijsen khuyén nghi st dung tinh nang nay
trong trudng hogp bd bién tu nhién bi che chan mét phan bai nhiing hon dao,
mii dat, v.v. nhung khong ap dung dugc trong hai cang co song ding hodc &
canh vach da déc. S dung cac tham sé mac dinh la 1 budc lam tron (Number of
smoothing steps) va hé s lam tron (smoothing factor) bang 1.

26. Chuyén nang lugng song
Khi song truyén di, phé song co thé bién dang do tuong tac gilra tiing con song.

« O nudc sau: quadruplet interaction (tuong tac 4 song): tinh toan rat
lau, chi néu dung cho vung nhé
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« O nudc ndng: triad interaction (tuong tac 3 song), hé sé tuong tdc mac
dinh la 0,25.

27. Tiéu tan nang lugng séng

+  Ma sat day (Bottom Friction). Co thé khai bao theo mét trong cac cach:
hé s6 ma sat (mac dinh Cn = 0,0075 m/s), hé s6 ma sat khong thd
nguyén (mac dinh f., = 0,0212),° d6 nham Nikuradse (mac dinh k, =
0,04 m, tuy nhién c6 thé giam di khi tinh cho vlng gan bdg); kich thudc
hat (mac dinh ds = 0,00025 m). S8 liéu c6 thé déong déu hoac bién déi
trén mién khong gian. Ma sat day tham gia nhu mot sé hang nguén §
trong phuong trinh can bang nang lugng.

« Song v& (Wave Breaking). Hé s6 Alpha kiém soat téc d6 tiéu tan nang
lugng (méac dinh = 1); hé s gamma kiém soat doé déc song (mac dinh =
1). Hé s6 gamma cling cd thé dudc tinh theo céng thidc thuc nghiém.
Theo Ruessink va nnk. (2003), y = 0,76kh + 0,29. Theo Nelson (1994), y
= F./ (22 + 1,82F,), trong do F. = ¢"% H*® T*° h™""7 a hé s phi tuyén.

28. Thuc vat

Khi md phong truyén song, mot phan dién tich day bién co thé co cay co. Nhimng
vung thuc vat nhu vay cé thé dugc khai bao (qua lua chon “Zone map from
input file”) bang cach cung cép file dang luéi déu (dfs2) hoac ludi tam giac
(dfsu). Cac lusi nay khdng nhat thiét khép véi ludi tinh toan, mién sao bao trum
toan mién tinh toan la dugc. Viéc ndi suy sé dugc MIKE dam nhiém. Con mét
cach khai bao khac doé la thong qua vat liéu (Material tab), nhung cach nay sé
khong dugc xét téi & day.

Nhiing than cay cé dugc coi la cé dang hinh tru véi cac tham sé sau:
« chiéu cao cay (Vegetation height [m]), thong qua do dac
o duong kinh than (Stem diameter [cm]), thong qua do dac
» mat dé cay (Vegetation density [/m?]), thong qua do dac

« hé s& can (Drag coefficient), mot hé sé phi th& nguyén c¢& bang 1, la thong
s& dé hiéu chinh / kiém dinh md hinh.

Tu do6 MIKE tinh dugc tac dung gidm séng cling nhu (& S...) luc can cua thuc vat

5 Hé s6 ma sat song cd thé dugc tinh dua theo dd nham va bién d6 dich chuyén phan
tlr nudc & day, ao; chdng han f. = exp(5,5(k./a0)*? - 6,3).
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én trudng dong chay. Cac thong sé ké trén dugc nhap vao bang sé md& ra khi ta
chi dinh Number of layers = 1.

Phuong phap tinh luc can chon trong s6 cac cong thic clda Suzuki hodc
Jacobsen. DG&i v3i hé sé can Cp, lai cO ba cong thic: Cp ldy bang hang sé
(Constant) hoac bién déi (theo Sanchez-Gonzalez hodc Mendez va Losada).

MIKE con cho phép tinh toan phan bé
thuc vat theo tung l&p xép theo phuang
thang ding. Nhu & trén, véi Number of
layers = 1 ta da khai bao mét lép thuc
vat. Nhung trong thuc té€, cac loai cay
ngadp man nhu Rhizophora vé&i ré chum cé thé phu hgp véi hai l6p (Number of
layers = 2) khi nudc ngép én lung ching than cay nhu minh hoa & hinh bén.

29. Bun

Su ton tai l8p bun day ving ven bd cd thé anh hudng Ldn dén diéu kién song,
thé hién qua su tiéu tan nang luong song. Tinh nang nay chi ap dung déi vai ché
dé tinh toan phé tron ven (Fully Spectral, xem §18).

Bun c6 thé dugc chi dinh theo thudc tinh (chon Type: Specified mud properties).
Can khai bao: d6 day l&p bun (thickness), mat dé bun kho (dry density). Cac sé
liéu nay thudng dugc nhap la khéng dai (constant) nhung ta cling co thé chi dinh
rang chiing bién dai (varying) theo thdi gian (time) cling nhung trong khong gian
mién tinh (domain). Ban ciing can khai bao d6 nhét dong hoc cua bun (Viscosity
[m?/s]), day la tham s& quan trong dé kiém dinh md hinh, vi hiéu (mg tat dan
clia song rat nhay doi véi tham sé nay. Mat dé bun cat (Sediment density, lay
bang 2650 kg/m?®) can dé tinh ra mat do téng hop (wet bulk density) ctia hén
hgp bun udt. Sau cung, can khai bao hé sé ti lé (scaling factor), mét hé s6 dé
ki€m dinh sy tiéu tan nang lugng song do L&p bun long.

30. Song bac dau (Whitecapping)

M6t yéu té gay tiéu tan nang lugng do la song bac dau; hién tugng nay khong
phai la song v& ma co thé xay ra & vung nudc sau. Hé sé Cdis chi phéi téc do
tiéu tan nang lugng, DELTAdis chi phdi trong sé tiéu tan nang luong trong phé
song. Thudng chon cac gia tri mac dinh Cdis = 1,33 va DELTAdis = 0,5.

31. Diéu kién ban dau
« Zero Spectra: ban dau nang lugng song = 0 trén toan mién
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Tinh theo cong thic kinh nghiém: c6 thé theo JONSWAP, SPM 1973 nuéc
sau hodc nudc nong.

Khai bao tUr mét file trudng dfsu san co: thudng ding cho hot-start,
chay tu kich ban chay dé& trudce do.

32. biéu kién bién

Co moét s6 loai diéu kién bién trong MIKE:

Bién dong kin (closed boundary): dung cho dat lién
Bién song: bién ngoai khaoi. Co thé theo mot trong hai cach:

o Khai bao theo tham sé: H, , T,, MWD (hudng song trung tam), va dac
trung cho d6 phan tan hudng song la chi sé n (Version 1) hoac d6
léch chuan vé huéng, DSD (Version 2).

o Khai bao theo phé song: phé nang lugng E(f,0) hodc phé hoat do
N(o,6), xem lai 84. V&i phé hoat do co thé lay toan bd hinh dang
hodc cac thong s6 momen phé la mo va m.

Dang bién song co thé khong déi hodc bién déi (theo thdi gian va theo
doc dudng bién). Don gian nhat la dang khong d6i. Dang nay ap dung
cho trudng hgp biét dugc mét diém quan trac song & nudc sau.

Phiic tap hon mét chit la bién déi theo thai gian, khi do6 phai nhap file
s& liéu dfs0. Phiic tap nhat la bién déi theo doc bién va ca theo thdi
gian (file sé liéu dfs1). Ca hai file dfsO va dfs1 can dugc bién tap (chon
menu New — Times Series (dfs0) hoac Profile Series (dfs1) — Blank Time
Series hoac Blank T1 Document); luu y phai khai bao cac dac trung song
theo tén goi quy dinh: wave height, wave period, wave direction,
spreading index, spreading factor (DSD). Chu y chon daon vi phu hap. Khi
clfa s6 mdi dugc md ra, cd thé nhap sé liéu vao bang (bang cach thd
cong hoac copy paste tlir Excel®). Mot s& cong cu giup chinh ly sé liéu
(menu Edit — Select/Insert/Move/Delete Points) cling nhu néi suy (Tools
— Interpolation), cho phép dién gia tri tréng vi du khi gia tri & bién bi
khuyét. Riéng khi bién tap dfs1, can luu y chon ding tén dai lugng trén

6 Cing nhd Excel, c6 thé lap cong thic quy dai sé liéu trén cac cot va nhu vay sé tién
hon & ding cong cu c6 sén (Tool — Calculator); khi dé phai chon ding cét s6 liéu
dich (Target Item), toan tur (Operators), toan hang (Operands), cac ham (Functions).
Biéu thic dang xay dung sé& dudc viét ra & 6 “Current Expression”, va ban cé thé
diéu chinh né.
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thanh cong cu.

+ Bién ngang (lateral): thudng dung dé dit 2 bién chay theo mat cat
ngang bs. Luu y rang bién loai lateral nay khéng phat ra nang lugng
song nén sé hinh thanh hai dai khuat séng. Chinh vi vay pham vi mé hinh
phai rong dé vung khuat nay khong anh hudng vao vung dv an).

Thiét lap mét kich ban mé phong. Hay tao mo6t mo phong mdi, luu vai tén file
KB_TK.sw. Cac thong sé diéu kién song ngoai khaoi la: Hs =1 m, Tp = 8 s, hudng song SE
(bao nhiéu do6?). Hay nhap DK bién phu hgp. Dong thai, hay chon dang mo phong (§18)
clng cac thong so6 (§19-31).

Tiép theo, hay tao diéu kién bién song theo sé liéu song tai phan tich ERA-5 cung cap bdi
Copernicus, https://cds.climate.copernicus.eu/datasets/reanalysis-era5-single-levels?
tab=download. Chon cac dai lugng can quan tdm: Chiéu cao song y nghia téng hgp song
gio+song lung (Significant height of combined), Chu ki song trung binh (Mean wave
period), Hudng song trung binh (Mean wave direction). Chon ngay giG can trich (tan suat
1 gid/sd liéu). Toa d6 dia ly khu vuc l&y theo §7. Luu y rang dé phan giai clia s6 liéu
ERA-5 la 0.5° (liéu c6 diém sé liéu nao ngoai khai Nam Dinh khong?). D€ tai dit liéu, can
c6 tai khoan nén dén day GV hudng dan sé cung cap file sé liéu da download san.

33. Chi dinh xuat két qua

Do qua trinh chay MIKE 21 thudng tao ra khéi lugng di liéu Lén, nén may sé mac
dinh khong luu két qua nay. Muén co sé liéu két qua, ta phai chi dinh qua muc
Output. C6 3 dang két qua chinh:

+ Dang diém: dé lay s6 liéu dién bién mot yéu té theo thdi gian. Can chi
dinh toa d6 cua mot (hodc mot vai) diém trich dir liéu.

« Dang tuyén: dé€ lay su bién d&i mét yéu t6 theo mét mat cat, hoac luu
lugng qua mdt mat cat. Chi dinh toa dd dau va cudi tuyén ciing nhu néu
roé bao nhiéu diém trung gian trén tuyén do.

+ Dang vung: dé lay trudng yéu t6 theo thdi gian. Chon cac yéu té dac
trung song dé xuat két qua. Quan trong nhat co L& la H; va vectd van téc
truyén song. Riéng dai lugng Radiation Stress (Ung suit phat xa) rat can
thiét dé lam dau vao cho mo hinh két hgp song - thay dong luc.

Cac kiéu file két qua (ng vai 3 dang trén lan lugt la *.dfs0, *.dfs1 va *.dfsu. Dat
tén file can luu. D& chon thu muc khi dang go tén file, hay an Ctrl+D.
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34. Khi thay triéu tham gia vao moé hinh tinh toan
Khac biét cia médun thiy dong so véi médun song la & chd tinh dén thly triéu.

Tidal potential (thé thay triéu): do la forcing (luc day) cd ngudn géc thién van
tac dung lén toan khéi nudc vung bién. Trong modun thuy dong tiép sau day
(835), thé thuy triéu bang téng cac song triéu tir cac phan triéu (constituents,
mac dinh 11 phan triéu trong bang, ban c6 thé diéu chinh bang cach cung cap
file dir liéu (khai bao Format: Specified from file). M&i phan triéu th(r i c6 cac
thudc tinh sau: (Amplitude, Hj), hiéu chinh cho triéu Trai dat (Earthtide, e),
thura s6 nat song (Nodal no., fi), chu ki (Ti, Period, tinh theo gid hoac ngay,
Period scaling (s)), hé sé Li, pha bi.

DE tao diéu kién bién la myc nudc triéu, co thé dung cong cu du bao triéu dya
trén mo hinh DTU10. Hay chon menu New — File. Bén trai chon MIKE 21, bén
phai chon MIKE 21 Toolbox (.21t). MOt clfa s6 md&i md ra, ti danh sach bén phai
chon Tidal réi kich dUp vao Tide Prediction of Heights. Tu hop thoai mdi bét ra,
d6i véi Setup Name hay dit mét cai tén goi nhd, chang han nhu DK bien thuy
trieu. GO Enter dé chuyén sang budc ké tiép, chon cach dy tinh dua trén di
liéu mo hinh triéu toan cau "Prediction based on global tide model data” réi an
[...] chon file cau hinh san cd, global tide constituent height 0.25deg.
dfs2 & thu muc Program Files\DHI\MIKE Zero\2024\Application Data\
Tide Constituents. An [Next >]. Bay gi& ta dugc lua chon kiéu du bao: cho
tung dia diém (xuat file .dfs0), cho moét tuyén (.dfs1) hay cho mién
(.dfs2, .dfsu). Di nhién, cach lua chon tyu nhién nhat cho cac canh bién mé hinh
la dv tinh triéu theo tuyén, bdi vay chon Line series. Tiép theo chon ngay thang
bat dau va két thic chudi thai gian nay (theo gid quéc té€ UTC’ ciing nhu thdi
khoang Interval giifa cac diém do. An [Next >] roi chon file mién tinh kiéu Mesh.
An [...] d& chon file. Chuong trinh sé& tu phat hién ra cac canh bén cta mién do,
toa d6 dau cudi tung doan (can c’ vao dé ma biét dugc la bién phia nao), ciing
nhu s diém trén ting canh. Kéo thanh trugt qua phai, & cét Data file roi dat
tén file thuy triéu dy tinh, vi du Thuy trieu bien st (ddng nam) roi an nat
[...] & sat canh d6 dé chon thu muc phu hgp luu file. An [Next >] va quan sat
thong tin tom tat trudc khi 4n [Execute] dé thyc hién dy tinh thuy triéu. Sau
moét lic may sé bao xong, ta an [Finish] dé két thdc.

35. Modun thay dong Flow-FM
Né&u khong ké yéu té thay triéu néu trén (§34), thi moédun thdy déng (HD) clng

7 Viét Nam & mui gig UTC+7).
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cé nhiéu muc giéng nhu mddun séng (SW). O day o/ Hydrodynamic Module

dé cho gon, chi néu nhiing diém khac biét so v4i -« Solution Technique
modun SW. + Depth
R ) o Flood and Dry
+ Depth: chinh d6 sau theo mé6c cao do, co6 » Density
thé khong can thiét vi da xr ly qua bang ../ Eddy Viscosity
Excel (tuong tu cach déi diu s6 liéu dia -+ Bed Resistance
hinh da lam & §7. + \egetation
o . N " Coriclis Forcing
* Flood and Dry: Khi mo phong ngap lut, s wind Forcing
nghia la sé c6 mot s6 6 udi sat bién, vén ./ |ce Coverage
ban dau kho, bi nudc tran vao. Cac d6 sau ../ Tidal Potential
kho (drying depth, hdry) va dé sau uGt .-« Precipitation - Evaporation
(wetting depth, hwet) nhdm tinh dén tinh ' Infittration
hudng nay. Can chi dinh hdry < hwet. Khi do Wave Radiation
sau nudc h ndm gidia hai gidi han nay (hay =~ =ources
< h < hwet) thi cach tinh toan sé thay d&i: & ¥, St_"_"':t"'res N
nhitng 6 ludi nay chi co tac dung trir nudc . lg:if;;imms
chd khong cho nudc chay qua. Va khi nuéc ' Outputs

tiép tuc can di h < hary thi 6 luGi nay dugc

loai tru khdi mé phdng.

Bed resistance: vdi cac cong thic cia Chezy/Manning, xem thém &
phan dudi.

Eddy viscosity: d6 nhét xoay. Co thé chon gia tri hang sé (c& tur 1 dén 10
m?/s, gia tri ln hon (ng véi vung bién rong va o ludi thua), hodc tét
hon la dung cong thic tinh nhu Smagorinsky,

2 2
_ ¢ ouV, [ovy, 1(ou, ov
v, =C; AX Ay\/(ax) +(6y)z+2(6y+6x)

trong do C; la mét hé sé con u, v la van téc (trung binh d6 sau) theo cac
hudng x va .

Wave radiation: (ng suat phat xa séng, co thé lay két qua tu file dfsu
luu gitr bién Radiation Stress khi chay MIKE SW. Séng gilt vai tro nhu
“luc” tham gia phuaong trinh déng lugng dong chay.

Thuc vat: Cong thirc tinh khac di so vGi §28. Can nhap cac thong sé vé
dé cing than cay, va luu y rang khi dong nudc chay thi than cay uén

cong va “do cao hiru hiéu” cta l&p thuc vat sé ha thap xuéng.

Cac thong sé vat ly thudng dung dé hiéu chinh médun Flow-FM la:

D6 nham & day (Chezy hodc Manning). Khi md phong vung bién co thé
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chon s6 Chezy, thudng lay trong khoang 30 - 50 m®° s™ va tri s6 nay
khong thay d6i nhiéu theo dé sau. Tuy nhién, néu dé sau nudc bién dong
nhiéu thi nén dung hé sé Manning® M = 1/n trong do n la con s6 d6 nham
tra trong cac bang thay luc kénh hg thong dung. Don viclia M lam'3s™,
khuyén nghi mac dinh la 32 m'? s™ v4i cac bai bién cat thudng gap
(tuang Ung n = 0,03). Khac vai trudng hgp tinh toan cho ving song ngoi,
khi s& Manning da dugc chuan hoa thanh bang (Chow, 1959), viéc chon
tri s6 M dé tinh cho vung bién sé linh hoat hon va day la mét tham sé
quan trong dé hiéu chinh/kiém dinh md hinh. M6t cong thic lién hé gita
hai dai lugng nay la C =M h''®.

e Hé s& nhét xody (cong thiic Smagorinsky). Gia tri mac dinh la C; = 0,28.
Su thay d&i hé s& nay co thé lam thay d&i dong thai cua thly vuc & chd
€6 gradient van toc Lén nhu sat bd vach da hay nai cd dong chay manh.
Mét goi y khac cda DHI [MIKE21-HR] la trong truong hop ngap lut do
nudc dang trong bao, thay vi chon Smagorinsky thi dung hang s6 xoay
dua theo thong lugng (dang Flux-based), von dugc udc lugng bdi cong
thire: 0,02 Ax Ay/At (m?/s).

Trong qua trinh chay médun Flow-FM, cé thé xay ra 16i (“blow up”) khi trén
mién xuat hién van téc hodc dé sdu qua Lén. Khi do, can kiém tra trudng dong
chdy/muc nudc tai budc thdi gian cudi cung dé€ nhan dién vi tri co gia tri di
thudng va cé thé can chinh lai dé€ dia hinh khéng bién déi qua gap va dudng bd
khong qua khuc khuyu.

| Luu &
Khac v&i md hinh séng vén tuong déi “dé tinh”, thudng két qua mé phéng sé héi tu va
cho két qua trudng song bién d6i déu dan va “dep mat”, vsi md hinh dong chay, L6i
“blow-up” dé xay ra hon. Md hinh séng ciing khéng “cau né” vé chat lugng sé liéu dia
hinh - dia hinh cé thé bién d6i gap, dia hinh cé thé la bai can chay cat qua dudng bién
ngoai khai, hay la toan bé dia hinh nam ngép dudi nudc - md hinh séng van chay dugc.
Nhung v&i mo hinh thay déng, bién ngoai khoi nhat thiét phai hoan toan ngép nudc. Cac
dudng bién dat lién, tét nhat nén coi la vach ding nhu “thanh bé bai” dé nudc khéng
tran b&. Néu phai xét bai toan ngap L, can phai dat diéu kién “udt-kho” thich hop.

36. Cong trinh

Thuang thi kich thudc cong trinh sé nho hon nhiéu so véi kich thudc 6 ludi, nén
anh hudng cla cong trinh sé dugc md phdng bang cach "phan lugi" (subgrid,
hiéu theo nghia phan bén trong 6 ludgi). Co sau kiéu cong trinh thong dung: dap

8 That ra la hé sé Strickler, https://en.wikipedia.org/wiki/Manning_formula.
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tran (Weir), céng ngam (Culvert), dé (Dike), clra chan (Gate), tru cau (Pier), va
tuabin. Trong sé d6, dap tran, céng ngam, dé, va cta chan c6 dang tuyén va sé
dugc khai bdo nhu cac doan thang trong mién tinh toan. Mbi loai lai c6 cong
thirc thuy luc nhat dinh lién hé gilra luu lugng chay qua cong trinh v&i dau nudc
(hydraulic head), cung v&i cong thidc tén that tuong dng. Tru cau va tuabin
dugc mo phong qua luc can (drag) kim ham dong chay ma 6 ludi tai do hién dién
cong trinh. Vé&i tru cau, ngoai kich thudc hinh hoc, can khai bao hé sé dudng
dong (gia tri dién hinh 1.02), dé xét dén hiéu Ung gia tang luc can khi tru cdu
chdn mét phan dong chay. Véi tuabin, can khai bao hé sé can (Cp), hé sé nang
(CL). Chi tiét c6 thé tham khao thém tai lieu (DHI 2025).

37. Tao truong bao

Vung bién Viét Nam chiu anh hudng manh béi bao nhiét déi (cac “xoay thuan”)
ngoai Bién Dong. Trudng gid6 manh trong bdo lam gia tang dang ké Ung suat tiép
trén bé mat nudc; mat khac & khu vuc quanh tam bao, khi ap ha lai lam muc
nudc bién dang lén mot chit. D€ md phong chinh xac trudng gié bao trong
MIKE, hay chon menu New — File. Trong hop thoai méi, bén trai chon MIKE 21,
bén phai la MIKE 21 Toolbox (.21t). TU clra s6 mdi, bén trai chon muc Wind,
Cyclone Wind Generation. Day la cong cu phat sinh truong bao trén ludi déu,
dua vao sé liéu duang di (Best Track) cua bao.

O hop thoai mdi bat ra, chon Model & md hinh hai xody, Holland - double
vortex chang han. Trén Best track data, chon ngay bat dau Start Date, do6 dai
ban ghi Number of Points. Trén méi hang, can dién vao 7 cét sé liéu: thai gian
(gi®) tu khi bat dau tinh bao, toa dé x cta tam bao, toa dd y cua tam bao, ban
kinh gi6 l&n nhat (km), van téc gio Ldn nhat (m/s), ap suat tai tam bao (hPa hay
mbar), khi ap tu nhién (hPa). Sau dé dat tén file ludi (.dfs2) ghi két qua truong
ap, truong gio.

Mat khac, khi chon cac moé hinh bao khac nhau (nhu Young-Sobey hay Holland -
single vortex), co thé can nhap vao mét vai thong sé khac. Vé cong thic tinh
bao, c6 thé xem tai liéu cua Nghiém Tién Lam (2008).
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IV. Thuc hién mé phong va danh gia két qua

38. Chay chuaong trinh

Chuang trinh chi chay dugc khi cac s6 liéu vao khong bi l6i (toan bé dau tick
déu c6 mau xanh). Tuy nhién ngay ca khi nay, van can kiém tra lai xem ban da
chi dinh viéc ghi két qua (Output) chua.

Ngoai nhiing yéu té nhu dung lugng dia phai du dé ghi két qua tinh toan v.v. thi
quan trong nhat la thai gian thuc hién tinh toan. Vi mot hé thong may nhat
dinh téc do tinh toan phu thuéc nhiéu vé d6 phan giai ludi khong gian va do
phan giai ludgi phé.

Khi thuc hién chay (chon menu Run - Start local simulation ...), mét hép thoai
md ra, trong dé co thong tin vé ché dé uu tién cho CPU (gilt nguyén mdc mac
dinh 1a binh thudng Normal mode. O thé [[Purpose]], cé thé dat nhan hiéu kich
ban mo phong (ID), tén mo phong “Simulation Name” va mo ta chi tiét muc dich
md phong “Purpose and Description”. & thé [[Result Folder]], ban c6 thé chon
thu muc mac dinh cé tén “Result” dé luu két qua, hoac dat tén mdi hoac luu &
vi tri khac, & mot & dia khac v.v. théng qua lya chon Custom location va an [...].
Sau cung, dé chay mé phéng, an [OK], phia dudi clfa s s& liéu sé xuat hién
thanh hién thi s6 % tién trinh chay, trén thanh trang thai sé hién thdi gian udc
lugng con lai dén khi chay xong, s& budc tinh toan da thuc hién va thdai diém
tinh toan trong mé phdng kich ban. Trén thanh trang thai cling c6 mét hinh
vuong nhd mau do, khi can chdm dat chay mé phong, co thé an vao do.

MIKE cho phép tinh toan dudgc thuc hién song song trén nhiéu nhan CPU. D& lam
diéu nay, trong hop thoai vira md ra, chon thé [[Parallelization]]. Trén do,
Number of cores la s& nhan CPU phat hién dugc trén may. V&i moi nhan sé co tu
1 dén 2 ludng tuy theo loai chip Intel (vi du i5 hodc i7). D€ dam bao hiéu nang
van hanh thi khi chay mé phéng khéng dugc ding qua téng sé ludng trong may.
Vi du c6 4 ludng thi cing ldm chi cé thé dung 2 ludng cho méi mién con (number
of threads per subdomain) va c6 2 mién con (number of subdomains).

Trong ban dung thi “Demo” c6 han ché& vé sé lugng 6 ludi cda mién tinh. Néu
VUGt qua s6 gidi han nay thi sé bao (6i “CheckLicense: No. of nodes exceeded
for demo-version” va “Abnormal completion”. Con néu qua trinh chay binh
thuang thi thong bao dudi cung sé la “Normal run completion”. Trong ca hai
trudng hap, co thé kiém tra thém thong tin trong file *.log cung thu muc véi
file mo phong.
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Hot-start. Chon file xuat két qua nhu & §27. Chay kich ban KB1.sw. Sau khi chay xong,
thr lai ki thuat hot-start (§23) nhu sau: khai bao chinh file dfsu két qua vura chay ra. Sau
do6 dai tén file kich ban thanh KB11.sw, déi tén cac file két qua méi. Sau dé chay lai réi
so sanh két qua kich ban KB11 vai KB1.

Khi chay song song, ta sé khong thé xem truc tiép file két qua khi chuong trinh
dang chay. Day la diéu han ché so v3&i cach chay don luéng kiéu truyén théng. S&
di co6 diéu nay vi khi chay song song, chuong trinh sé ché di liéu thanh nhiéu
manh, méi manh ghi vao moét file roi dén khi chay xong chuong trinh mai ghép
cac file thanh phan nay lai thanh két qua hoan chinh.

39. Quan sat va biéu thi két qua

Quan sat két qua gilp ta ndm bat dudc qua trinh téng thé va c6 thé gilp ta phat
hién cac 6i khi mé phong, néu c6. Chon muc Output — View dé xem két qua
dang truong. O dau thdi doan tinh toan, cd thé mat bién phang lang nén ta can
phai tua thai gian (xem cac nat chuyén trén thanh céng cu). Ngoai ra, can chon
ding dai lugng can biéu thi nhu chiéu cao song y nghia (Significant wave
height). Nhiing dai lugng vo hudng nhu Hs sé cho két qua ban d6 mau. Dai luong
vector sé cho biéu dé vector mii tén. Hién thi vector don gian bang cach kich
phai chudt trén ban dé mau roi tick vao Vector. Tiép theo, cd thé chinh cach
trinh bay vector bang cach chon menu Data — Properties. O hop thoai méi bat
ra, tu danh sach phia trai, chon Vector Overlay. Trong khung 2D Vectors, cac
thanh phan vector (theo phuong x, y, z) da dugc chon san ti “1. component”,
“2. component” va “3. component”, cung vdi biéu thiic toan dugc viét ra trong
Projection. C6 2 cach bé tri vector nhu sau:

+ Vectors at element mesh: méi 6 cé 1 vector, ving gan bd ludi day cac
vector sé day sit lai (chi nén dung khi muén soi vao mét s6 6 ludi dé
danh gia két qua cuc bd hodc nhan dién ra |6i phat sinh khi mé phong).

* Vectors interpolated to structured mesh: vector dan déu ra, khi do ta
can chi dinh s& vector sap xép theo truc ngang va theo truc doc, & cac 6
Mesh size: ____ x ____ vectors. Hinh minh hoa & trang sau c6 khoang
mau va vector dan déu nhu vay.

Tiép theo, chinh lai vector bang cach chon ti l& d6 dai vector t&i da (Length of
longest vector) bang méay lan d6 dai canh luéi trung binh). Nhiéu khi két qua mo
phong thé hién nhiing vector dic biét L&n. DE van c6 thé hién ré nhimng vector
ngan hon, ta can phai khéng ché chiéu dai cac vector L8n bang cach dat ngudng
Limit on vector length. Nhimng vector nay, khi hién thj sé c6 dé day dam hon; bé
day cu thé clia ching dugc cho bdi Thickness of vectors exceeding limit. Con bé
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day vector théng thudng dugc cho bdi Thickness of normal vectors. Hién thi
vector “maéc” trong chu giai bang cach tich vao Draw reference text. Go vao tén
don vi (vi du “m/s”) vao Reference vector unit text.

Hay di chuyén va phdng to hinh, néu can, dé xem su phan bé cac yéu té song
trén hinh, hudng truyén song (dic biét cac hién tuong khic xa, nhiéu xa -
dudng truyén song co bi udn cong khong), kiém tra diéu kién bén chi dinh ding
chua (hudng song chay xuyén qua bién nhu thé nao?) v.v.

Néu can, co thé trich xuit dudng qua trinh thdi gian tai mot diém cu thé chon

trén ban dd (bang cach click bidu tuong = sau do click vao vi tri can trich.
Chon Data — Time series by coordinates... T hép thoai méi bat ra, ta co thé
chinh vi tri toa dé cac diém can trich (néu can) (va di nhién ta ciing c6 thé bé
sung thém nhiing diém ngoai cac diém da khi bao & muc Output tir truéc®), roi
chon [OK]. Trén ban dé mau, cac diém da chon dugc danh dau bang ki hiéu
“t1”, “t2”, v.v. Va sau mét chéc thao tac xd ly, chuong trinh sé hién thi dudng
qua trinh ki€u nhu biéu do & §42. DE xuat dugc sé liéu tir mot biéu d6 kiéu nhu
thé nay, hay click phai chuét, chon Export to dfsO va trong hop thoai méi mg,
dat tén cho file can luu.

Trong vi du vé md hinh séng tinh tai, hay quan sat dé khang dinh rang chiéu cao
song tang dan va dat dén mot mice 6n dinh.

Néu co két qua trich xuat dang tuyén, chon Output — View va nhan xét phan bo
song doc theo tuyén nay. Vi du, khi tuyén dugc chon la mat cat ngang bd thi
hay quan sat su giam dan chiéu cao song tu ngoai khoi vé gan bg, su dét ngét
giam Hs khi c6 song v&, v.v.

40. Biéu diéen két qua

Biéu dién két qua la cong doan rat quan trong sau khi chay xong md hinh. N6
cho phép dién giai truc quan khéi lugng l8n cac con s6 dugc ma héa trong file
két qua. Biéu dién c6 thé trén man hinh hodc in. Vé&i cach th( nhat, hién thi
trén man hinh, nhat thiét phai biéu dién bang mau sic. DU MIKE da tu déng hoda
khau nay song ban cé thé phai chinh lai thang mau (Chon Colors — Edit Current
Palette ... TU hop thoai mai bat ra, dn nGt [< Back] dé trd lai chinh sia tiéu dé
chl gidi trén ban do, roi an [Next >] dé sira thang mau. Néu nhan thdy mau té
trén ban do6 chua dudc trai déu trén thang mau thi ta c6 thé dat lai cac gia tri &
cot Value cho phl hgp, mién (& cac gia tri trén cot nay dugc xép thd tu giam

9  Né&u da co thé trich xuat bé sung sau khi mé phong trudng song nhu vay réi thi cé khi
nao ta can phai khai bao Output tai nhiing diém cho trudc khong? Hay thao luan.
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dan ma khong can cach déu nhau. Vi du, dat cac tris6 2.0, 1.8, ..., 0.2, 0.0 cho
Hs dé thé hién khoang bién déng chiéu cao song tir 0 dén 2 m, mac du cd nhiing
nGt ludi cd Hs > 2 m). Nén vé vién den gilra cac khoang mau bang cach View —
Isolines. Xem vi du nhu hinh biéu d6 trudng séng dudi day. Sau khi can chinh
can déi va roé rang thi chup man hinh luu file (vi du kiéu file *.PNG). Tham chi,
khi mién tinh toan c6 gan vdéi toa dé dia ly, ta con co thé xuat cac dudng dong
muc ra file (View — Export Graphics — Save Isolines to Shapefile...)
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Dé bd sung vé bai canh, cé thé dua ban dé nén vao bang cach chon menu Data
— Properties. & hop thoai mdi bat ra, tif danh sach phia trai, chon Background
Tiles. O Theme, chon OpenStreet Map la tap dir liéu cho phép truy cap md. Tiép
theo, tick vao Draw Background réi an [Apply], [OK]. Ban d6 nén nay sé lap day
vao nhing khoang trang (dat lién) noi chiéu cao song Hs khong xac dinh.
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V@i hinh thiic hai - ban in, hay chon cac nét ré rang va st dung dang file dudng
nét (file vector); vi du nhu hinh cac dudng déng mdc muc nudc (hinh cac dudng
dong mdc mau den c6 danh s & dudi day). Mot sé kiéu file la *.EPS, *.EMF. Mét
s6 cong cu phan mém cho phép tinh chinh cac file vector nay, nhu Inkscape,
LibreOffice Draw hay Adobe® Illustrator."

Theo thiét lap mac dinh trén ban vé, kich thudc font kha nhé va nét vé manh.
D& lam hinh biéu db rdé rang hon, ta co6 thé tang kich thudc font qua menu View
— Font... Riéng dé&i véi biéu dé dang dudng (§32), ngoai lua chon font (Options
- Font..., vi du c& Size 16) ta con cd thé chon nét vé (Options — Graphics...,
trong doé ta chinh dugc d6 day nét (Thickness, vi du 0.5 mm), kich thudc diém
chdm (Point size), mau sac, V.v..)
Riéng v&i mo hinh song thi két qua
ting diém ciing quan trong. Module
MIKE 21 SW cho phép xuat két qua
phé song; loai biéu do tron nay
dugc vé bang cach dung Plot
Composer. Day la cong cu tao nhiéu
dang d6 thi. Chon menu New -
Mike Zero — Plot Composer. Chon
Insert Plot Object. Cac dang Basic
Graphics cho phép cac d6 thi co
ban da xem dugc truc tiép tu két
qua. Ngoai ra, Advanced Graphics
cho ta vé cac do thi két néi cac yéu
té khac nhau; chang han biéu do
hoa song, biéu d6 phé, biéu do s

tu’dng quan. Chist lerng ban vé tao 11/07/00 00:00:00, Time step: 16
bd&i Plot Composer ciing tot hon, cho phép tao hinh vé nét phuc vu in an.

41. G& loi khi mé phong song va dong chay
Khi chay mé dun song SW, néu két qua chay ra co6 vé ki la, hay kiém tra lai:

+ Ludi dia hinh da én chua? Thudng thi vung nudc nong, lugi phai day sit
hon so véi vung nudc sau.

+  Néu mod phong song tinh tai, nén kiém tra cac file két qua xem mo hinh

10 https://inkscape.org/, https://www.libreoffice.org/discover/draw/,
https://www.adobe.com/learn/illustrator/web/what-is-illustrator
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c6 héi tu khdng va co chd nao ¢ van dé phai chia lai lusi khong?

+ Tang s budc lap, Number of Iterations, dé héi tu dugc (khi co vé gan
héi tu)

« Thay d6i dung sai dé cho phép héi tu, néu két qua chay co vé én dinh.

+ Tt bo tinh toan nhiéu xa dé giam hé s6 lam tron (trong khoang tir 0-1,
tha 0.9) va tang sé budc.

« Thay d6i diéu kién ban dau thanh 'Zero Spectra'.
Riéng v&i mo dun thay déng HD, hay kiém tra:

+  Liéu ¢ phia bién ngoai bién c6 hon ddo nao chay cét qua, hoéc c6 bs da
déc nao hién dién & sat duong bién khong? (Tiém nang gay ra Loi blow-
up, xem §835).

« Viéc khai bao kho-udt da thda dang chua? (Xem §35).

42. Hiéu chinh va kiém dinh mé hinh

Trong khau hiéu chinh, can thay déi gia tri cac thong sé dé mé hinh cho két qua
tinh toan phu hop véi két qua thuc do. Su phu hop (hay c6 gang dé giam thiéu
sai s6) dugc thé hién qua nhiéu tiéu chi. Cac tiéu chi nay, thudng goi la
“metric” phai dugc quy dinh mét cach nhat quan trudc khi mé phong. Chang
han trong tai liéu SWAN (2000) cua Delft Hydraulics co6 dé cap nhing tiéu chi sau
(v&i ki hiéu x; la cac s6 liéu thyc do, vi la cac s6 liéu tinh toan, N la téng s6
diém s6 liéu, x a gia tri trung binh):
e Saisé du tinh:

e DO léch: Bias = y - x (D6 léch duong (hoac am) cho thay két qua
mo phong thién lén (hodc thién nhd) so véi thuc do.)

« D6 phan tan: Phuong sai = ﬁZ(yi—xi)2 (Cing nhu MAE

dudi day, nhung tring phat nhiing cdp diém co6 chénh léch L6n gilta
mo phong véi thuc do)

e Sai s6 trung binh:
«  Sai s6 tuyét doi trung binh MAE = %Z lv,—x;| (DPanh gia d6 chénh

léch trung binh giita mbi cap diém s6 liéu mé phong véi thuc do)

* Sai s6 can quan phuong RMSE = %z (x,.—y,.)2 (RMSE mang thu

nguyén giéng va&i dai lugng dang xét nén sé thuan tién dé ta dé hinh
dung hon la phuong sai.)
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Sai s6 tuang doi

+ Chi s6 phan tan: SCl = RMSE/|x| (Cho phép so sanh gilta cac chudi
s& liéu co gia tri trung binh khac biét. Chang han, cing la sai s&
RMSE = 0,1 m nhung khi tinh v&i song bao thi két qua nay tét hon la
khi tinh v@i diéu kién song lung lic bién lang.)

e Chi s6 hiéu nang mo hinh: MPI = 1 - RMSE/RMSchange trong dé RMS hange
giéng nhu RMSE chi khac la cac gia tri quan sat ban dau x, dugc
duing thay cho cac gia tri tinh toan yi. MPI c6 uu diém hon SCI & chd
dung cac thay déi quan trac dugc cua song dé danh gia chat lugng
cla nhimng thay déi tinh dugc.

*  Chi s6 hiéu nang van hanh OPI = RMSE / xi
Chi s6 phu hgp

e Wilmott (1981, 1984, 1985) dé xuat cac chi sé phu hgp co xét dén ti
s gilta sai s6 du tinh thuc va sai s6 du tinh tiém nang:

_ w2
Z|yi X y d,=1- Z|yi Xl

d=1- va
1 Z [ly;—x[+[y,—x{] Z[|yi_)_(|+|yi_xi|]z

o Hé sé xac dinh:

2
R =1— M (dai lugng théng ké nay thé hién mic do
Z (x—x,)" khép clia md hinh hoi quy gitta y va x, téi
uu khi R? = 1.) Trong linh vyc thuy van, hé s& nay con dugc goi véi
tén hé sé hiéu nang Nash-Sutcliffe (NSE).

Hé s6 tuong quan (Pearson) cd thé tinh theo cong thic:

EZ(Xi_'R>(yi_'V) i
\/Z(Xi_ )_()2\/2(!/:' -y)
Hé sé tuang quan tién gan 1 thé
hién quan hé chat ché gilra két
qua do va két qua tinh, va khi
biéu dién trén do thj diém cham
x~y, sé co6 dang tap trung sat
vao mot dudng thang chéo goc
45°. Khi mo hinh hoéa ché do -
song (wave climate) thuong su
dung cach kiém dinh theo tuong
quan nay, vi du Cavaleri & 0.
Sclavo (2006).

r =

L)

Observed

Computed
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Khau hiéu chinh/kiém dinh con c6 thé dugc hoé trg bang quan sat. Nhu hinh dudi
day (trich tu Shoreline Management Guidelines), cho thay su phu hgp kha tét
gilta t6c do dong chdy tinh toan (dudng dd) so véi thuc do (dudng xanh). Mot
biéu d6 kiéu nhu vay cé thé dugc tao ra bang cong cu Plot Composer (§38). Hon
nita, cach nay con cé gia tri vé khia canh khoa hoc, dé kiém tra tinh chat ché
clia cac mod hinh toan truyén song (ngang bd), vi du mot mé hinh can bang nang
lugng song cua Ruessink va nnk. (2003).

Currant Speed Simulatad [mis]
Current Speed Measurad [mis]

00:00 00:00 00:00 00:00 00:00 0g:o0
1983-12-03 12-03 12-07 12-09 12-11 12-13

Dén day co doi diéu luu y vdi dai lugng goc,
khi con s6 dat t&i 360° thi lai tré vé 0, diéu
dd co6 nghia la chénh léch gita 359° va 1°
chi la 2° thoi. D€ khac phuc diéu nay khi di
tinh hiéu sé y - x, c6 thé lam mot trong hai
cach. Thit nhat, co thé ldy modulo cua hiéu
s nay vai 360. Thi hai, thay vi hiéu sé co
thé 1y ham sin cua hiéu sé dé dam bao tinh
tuan hoan cda dai lugng goc.

@

Standard Deviation (mm/day)
o

1l

Thudng dung trong hai duong hoc, co mét 0 \ | 4

o 2 observed
Standard Deviation (mm/day)

loai biéu d6 téng hgp doéng thdi vai metric
- d6 la biéu dd Taylor. Nhu & hinh bén," biéu d6 cho phép ta so sanh hiéu nang
mot s6 mo phong (danh ki hiéu tur A dén H) dua vao tiéu chi hé sé tuong quan
Pearson (“Correlation”) va RMSE (cac vong déng muc xanh la cay 1, 2, 3, 4).
Con cac cung phan tu nét mau den (1, 2, 3, 4) la dé chi d6 léch chuan. Diém téi
uu chinh la diém thuc do dugc danh dau “Observed”.

V&i mé hinh séng SW c6 thé chinh cac thdng sé vat ly sau (ngoai cac théng sé
toan hoc nhu doé phan giai ludi, dé phan giai phé):

11 Ngudn https://commons.wikimedia.org/wiki/File:Primer_fig1a.svg
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+ D6 nham day bién: tang d6 nham & vung nudc ndng thudng dan dén
tang do tiéu hao nang lugng séng, lam giam chiéu cao séng.

* Hé s6 song v3 do nudc nong (y) lam gidm chiéu cao song trong vung
song v&, con a thi anh hudng dén do tiéu hao nang lugng. Ngoai ra,
tham s6 nguéng dé déc song va ciling ¢ thé ducc diéu chinh (riéng doi
vGi mo hinh tham sé tach hudng).

e Cac tham sé chi phi muc tiéu tan nang lugng do séng bac dau, Cg va d,
c6 thé dugc diéu chinh (riéng d6i véi mé hinh phé toan phan). Néu vung
nudc sdu nhan thay song tinh toan thién nho thi cé thé giam Cu dé thu
dugc két qua tot han.

Trong giai doan kiém dinh mé hinh, ta ldy bo théng s6 dugc chon qua khau kiém
dinh, sau dé chay mo6 hinh cho mot thai doan khac va so sanh véi sé liéu thuc
do; dong thoi danh gia do phu hgp. Mic d6 sai khac gilta tinh toan va thuc do
c6 thé cho phép rit ra nhitng nhan xét kha nang van dung mé hinh vao bai toan
cu thé. Trong giai doan nay, khong dugc phép chinh thong s6 mo hinh!

Metric. Tai vé bang tinh, hodc thao tac truc tuyén bang tai khoan Google cla ban
(https://docs.google.com/spreadsheets/d/1vTWOlh_MaJdYOheFqKsllj6Rspxkg6DnND7ad
bczGj0). Vai hai cot Hs thuc do (céot B) va Hs tinh mo phong (cét C), hay xac dinh: sai sé
RMSE, chi s6 Nash, hé s6 tuong quan r ciling nhu cac chi s6 khac. Ban c6 thé tinh cac
budc theo goi y tiéu dé cac cot D—L, song ciing c6 thé tu lam theo cach riéng cta minh.

43. Chia kich ban

Dé chay nhiéu kich ban ta can xem xét: nhiing théng s6 nao gilt nguyén (nhu dia
hinh?), nhiing thong sé nao thay di? Néu can, copy s6 liéu géc thanh nhiéu thu
muc, mdi thu muc (ng v8i mét kich ban va chay ting kich ban. Két qua cudi
cung dugc tap hgp lai va so sanh véi nhau.

Viéc so sanh s6 liéu chudi (thdi gian) cd thé thuc hién dé dang bang cach copy
cOt s6 liéu két qua tung kich ban vao Excel va vé d6 thi, hodc dung cac thu vién
trong ngon ngi lap trinh nhu Python.

Méc du co vé ngoai tuong dong, song modun Data Manager khac véi Data Viewer khi ta
md xem file dia hinh (mesh) hay file két qua (§40)! Chi c6 Data Manager mdi cho ta thao
tac tinh toan bang cong cu Calculator trén cac file *.dfsu.

S6 liéu dang truong co P dh
thé chong xép lén nhau, Open with MIKE Zero 2025

® foo . i
Open with MIKE Zero 2025 Data Yiewer

® hdfo
Luoi] Open with MIKE Zero 2025 Data Manager
W]
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tinh ra hiéu s& va biéu dién hiéu s6 nay, chang han ban d6 hiéu sé Hs giira hai
kich ban. D& khao sat két qua bang Data Manager, cé thé click phai chudt vao
tén file réi chon m& bang Data Manager. Sau dé bat menu Edit — Calculator. M3
thém file dfs cta kich ban con lai d& co6 mot bién khac, chang han tén la var2.
Trong muc biéu thic (Expression), g6 mét biéu thiic vi du CurrItem-var2.

Cac biéu thirc c6 thé co dang thi nguyén khac vai dai lugng Currltem va do vay
can dung ham void dé khi th& nguyén moét cach thich hgp, chang han
(CurrItem-Var2) /void (Var2). Ngoai ra, dé tranh chong ldy tich két qua,
can chon: Only Selected Timestep.

Viét biéu thirc cho dai lugng can tinh todn. Gia si CurrItem la l&p s6 liéu thanh phan
van téc u (hudng doc truc x) con var2 la thanh phén van téc v (hudng y). Hay nhéap
biéu thic dé tinh ra: (a) thanh phan (ng suat tiép day hudng x va (b) thanh phan Ung
suat tiép day hudng y. Ggi y sit dung cong thic: =2 p G |u|u.

So sanh cdc kich ban mé phong. Tu kich ban 1 da tinh & §25, hay bé sung kich ban 2
(bang cach luu file KB1.sw “Save as” v3i tén goi KB2.sw), trong dé diéu chinh cac thong
s6: Hs =2 m, Tp = 10 s, hudng song E. Dong thai sia tén file két qua KQ2.dfsu. Chay mo
hinh va so sanh két qua véi kich ban trudc. Lap ra mét dai lugng la “chénh léch phan
tram chiéu cao song”, dinh nghia b&i RelDiff = 100 x (Hsks, - Hsks1) / Hske1. Ban sé viét
biéu thiic cho RelDiff trong Calculator nhu thé nao?

44, Kiém tra dé nhay

Cac kich ban ciing c6 thé dugc dung dé kiém tra dé nhay cua ting théng sé.
Nhiéu sé liéu dau vao, do d6 bat dinh Lén, cling can dugc xem xét va diéu chinh.
C6 y kién cho rang do ciing la nhiing tham s& dé hiéu chinh, nhung quan diém
cla tbi la ching nén dugc dung dé danh gia dé nhay

ma thoi. AY/Y*, k.qua

Kinh nghiém trong chuyén nganh cho thay mot s6 *\‘ 110%  (q)

dai lugng c6 do6 bat dinh nhu sau (Soulsby 1998).

Nhu vay, véi do sdu nudc chang han L — L g

thi h co thé bién déng tir 0.95 dén  80% 2 w, 110% 120% X/X°,
YA ~ , A thong s6

1.05 lan do sau ban dau (tuc trudng 90%{ ™ (2)

hop “co s3”.) Do vay, c6 thé md phong thém 2 ol

an véi hai gia tri giGi han nay cua d6 sau (0.95h, 1.05h).

e d6 sau nudc h + 5%

e chiéu cao song H, + 10%
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e chukisong T + 10%

e hudng song MWD + 15°

e van téc dong chay U + 10%

e duong kinh hat D + 20%
Phén tich dé nhay. Biéu do cta d6 nhay mét thong s6 cd dang nhu hinh vé, trong do gia
st tai kich ban géc, vdi hai gia tri thong sé X1* va X2* (vi du nhu chiéu cao song va chu
ki tai bién) ta tinh dugc két qua Y* (vi du nhu chiéu cao song tai diém céng trinh & sat

b&). Thuc hién chinh hai tham sé X1 + 15% va X2 + 8% ta tinh dugc cac két qua mdi.
Nhan xét vé cac dé nhay két qua theo su thay d6i cua ting thong sé 1 va2?

Bay gid, hay [am vdi s6 liéu cu thé clia KB2. Chon thay d6i X1*=Hs va X2*=Tp da dua vao
diéu kién bién (§32). Chon Y la diém cé& dinh & gan bd va tinh ra cac dé nhay.

Dén day, c6 thé nhan thay rang, néu nhu méi tham s6 cau thanh mét chiéu cua
khong gian tham sé thi kich thudc khong gian nay dét nhién tang vot khi cac yéu
t8 bat dinh tham gia ngay cang nhiéu. Sy bung né da chiéu nay dugc gan vdi tén
goi “curse of dimensionality”. D& chay nhiéu kich ban nhu vay cung lic (véi diéu
kién c6 may server hay workstation di manh), ban cé thé t6 chic moét file
“batch” dé chay mot loat ma lénh trén nén Windows. Chang han, dé chay hai
kich ban, méi kich ban trén 24 ludng (kh&i lugng tinh toan rat lén, xem §38):

start /w MzLaunch.exe "KBl.sw" -MPI 24 -x
start /w MzLaunch.exe "KB2.sw" -MPI 24 -x

Hoac dung cach tuong tu véi cau lénh phu hgp trén méi trudng Linux. (Hién nay
& Linux khong cé nhitng module nhu Data Viewer, song két qua luu trong file
*.dfsu co thé dugc khai thac bang cac thu vién bén th ba nhu mikeio."” Day la
thu vién cung cap nhiéu tinh nang hiu ich qua ap trinh Python. Chang han,
doan ma lénh sau trich xuat truong muc nudc tu file két qua moé phong KQ.dfsu
roi vé biéu dé mau:

dfs = mikeio.open ("KQ.dfsu")

ds = dfs.read(items="Surface elevation")
da = ds["Surface elevation"]
da.plot ()

45, Cong cu phu trg

Nhu da thay, muén co sé liéu “chuan” phuc vu chay mé hinh, cling nhu té chic
trinh bay két qua dau ra, thi can thuc hién rat nhiéu céng doan xu ly. Chang
han, trén co sd biét dinh dang (format) cac file xyz ma MIKE st dung, ta da

12 https://github.com/DHI/mikeio
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dung Excel dé chinh ly sé liéu. Cach lam nay c6 uu diém la tan dung dugc kién
thic san c6 clia Excel ma ngudi dung cé thé hiéu ré hon vé sé liéu. Nhung ciing
c6 cach lam khac la dung cac cong cu phu trg, co dang biéu tugng “hinh chop

da cam” nhu Data Extraction, Plot Composer, MIKE 21 Toolbox.” Day la
nhitng tap hgp cac chuang trinh nho rat tién dung dé xur ly sé liéu ciia MIKE.

Data Extraction. Day la cong cu trich xuat sé liéu, nghia la tao mét “tap con”
s6 liéu tur két qua sau khi chay mét kich ban.™ Chang han, tir mét file két qua
dfsu, ta mudén: (i) Cat ngan két qua nay, chi ldy mét sé thdi doan quan tam, (ii)
chi lay mét vung nho can quan tam trén toan mién tinh, (iii) chi dinh mét duong
va mot s6 diém trich s liéu ma ta chua khai bao khi chay; tat ca déu cé thé
thuc hién bang Data Extraction. Vé thao tac, ban dau ta chi dinh file dfsu can
trich. Sau do chi dinh cach rut gon sé liéu; viéc nay kha giéng vdi chi dinh xuét
két qua & §33.

Mike 21 Toolbox. M4t s6 chuang trinh hitu ich trong cong cu nay bao gém: tao
song déu, song ngau nhién (Generation of regular/random waves), tao phé song
(Generate wave energy spectrum), tao trudng song trong bao (Generate cyclone
wind field). Cong cu tao trudng bao da dugc dé cap & §37, con tao bién thay
triéu thi & §34.

46. Tong két

Bai téng hop. Ti bd tham sé gbc ban dau, hay thuc hién thém hai kich ban mo phong
khac nhau ma khong nhat thiét giéng nhu kich ban da chay & §42. Hay tu tao thu muc
cho cac kich ban mai nay. V& mot biéu do dep nham so sanh gitta cac kich ban, luu cac
d6 thi nay bang cong cu Plot Composer, déng thai dua vao mét file Word va ghi nhan xét
ngan gon. Luu file Word nay vao trong thu muc dy an Project.
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