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| - GIOI THIEU VE MO HINH TOAN

Ngay nay, md hinh toan 1a mét trong nhitng céng cu quan trong, hd tro rat
nhiéu va hitu ich trong viéc nghién cau, tinh toan vé cac qua trinh thuy thach dong luc,
trong d6 c6 van dé vé thay thach dong luc bién.

B6 mo hinh MIKE da duoc sir dung ¢ nhiéu nuéc trén thé gidi, trong do6 co Viét
Nam, day 1a bd mé hinh c6 du c&c chitrc ning dap ung viéc giai quyét bai toan thuc té.
Mo dun lién hop Mike21 (hai chiéu) trong bd chuong trinh dwoc sir dung cho nghién
ctru ndy. M6 dun nay lién két giita cac mo dun tinh toan dong chay (Mike21 HD FM),
mo dun tinh toan song (Mike21 SW FM) va mé dun tinh toan van chuyén bun
(Mike21 MT FM) véi luéi phi ciu tric (phan ti hitu han) pht hop tét véi duong bo va
dia hinh day phuc tap. Trong bd chuong trinh tinh toan ¢6 cac mé dun sau:

- PP — Pre and Post Processing: ddy 1a cong cu chuan bj sb liéu dau vao va biéu
dién cac két qua.

- HD/FM — Hydrodynamics: mé hinh nay tinh toan dong chay va bién d6i muyc
nudc.

- AD — Advection-Dispersion: mé hinh tai khuéch tdn AD tinh toan cac qué
trinh tai khuéch tan va phan hay cua cac chat lo lirng va hoa tan.

- ST — Sediment Transport: md hinh van chuyén tram tich (cat) tinh toan cac
qua trinh van chuyén tram tich chiu tac dong béi song, dong chay va két hop ca song-
dong chay.

- MT — Mud Transport: mé hinh van chuyén bun 1a mé hinh két hop gitra mo
hinh nhiéu 16p, duoc sir dung dé mo ta cac qua trinh x6i 16 van chuyén va boi lang ban
(tram tich két dinh) hozc hdn hop bun va cét.

- CAMS — Coastal Morphology: mé hinh hinh théi - duong b 1a hé thdng tong
hop tinh toan két hop song dong chay va van chuyén tram tich dan toi bién d6i hinh
thai - duong bo, dong thoi qua trinh nay ciing anh hudng nguoc tré lai toi cac qua
trinh dong luc.

-PA — Particle: m6 hinh phan tir PA tinh toan van chuyén va ton tai cia cac
chat lo limg va hoa tan. M6 hinh nay duoc str dung dé danh gia rui ro, cac sy ¢d ngau
nhién,...

- SA — Spill Analysis: md hinh tran dau SA tinh toan qué trinh lan truyén va
phan ré cé&c chat lo ling hoa tan va dugc sir dung dé du bao tran dau, danh gia cac kich
ban tran dau. ..

- ECO Lab — Ecological Modelling: mé hinh sinh thai dugc phat trién dé mé ta
c4c qua trinh vat ly, hoa hoc, sinh hoc, sinh thai va tuong tac gitr cac bién trang thai.

- SW - Spectral Wave Model: mé hinh pho séng SW tinh toan sy phat trién, suy
giam va truyén séng gi6 va séng lirng vao ving ven bo.

- NSW — Near Shore Spectral Wind-Wave model: md hinh phé séng gié ven bo
mo ta sy lan truyén, phat trién va tiéu tan cia cac séng ngan trong viing gan bo.
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- PMS — Parabolic Mild Slope Wave model: 1a md hinh tinh toan nhiéu xa va
khic xa song tuyén tinh duoc sir dung dé nghién ctru su bién doi séng trong viing co
d6 déc thoai.

-EMS — Elliptic Mild Slope Wave model: mé hinh séng dwgc sir dung dé
nghién ctiru séng trong ving ven b ¢ ké dén cac hiéu tng khic xa, nhidu xa, phan xa,
phu hop tét véi su ¢ mat cua cac cong trinh BW

- Boussinesq Wave model: mé hinh séng Boussinesq dugc st dung dé nghién
ciru va phan tlch su bién ddi s6ng trong c4c cang, bai neo dau va ving ven bo

SOFTWARE FOR MlK?

WATER ENVIRONMENTS

I-linh 1.1. Glao dién sir dung ctia by chuong trinh Mike

1.1. Giéi thiéu m6 dun tinh s6ng Mike21 SW

Mike21 SW 1a md hinh phé séng thé hé méi dua trén ludi phi cau tric. Mé hinh
nay mo phong su phat trién song, sy suy giam séng va su bién dbi cua séng gio, song
ltrng vung ven bo, ngoai khoi.

Mike21 SW gém hai cong thirc khac nhau: Cong thirc tham sé hoa doc lap véi
huéng song; Cong thirc phod song day di. Cong thic tham sé hoa doc 1ap véi huéng
song dya trén viéc tham s hoa phuong trinh bao toan tac dong séng. Viéc tham sé hoa
nay dugc tao ra trong mién tan sé bang viéc dua ra mé men bac khong va bac mot cua
pho tac dong song nhu 13 cac bién phy thudc (Holthuijsen 1989). Cong thic phd song
day du dya trén phuong trinh bao toan tac dong song (Komen 1994 va Yoang 1999).
Trong d6, pho tac dong song la pho tan sé va hudng chira céc bién phy thuoc.

Phuong trinh bao toan tac dong song duoc thiét 1ap trong hé toa d6 Bé Céac ddi
Vvé6i viéc ap dung trong cac bai toan quy md nho va trong hé toa do cau vai viéc &p
dung trong cac bai toan quy mé lon.

Céc qua trinh vat 1y dugc xét trong mo hinh séng Mike21 SW:

- Su phét trién cta song do su tac dong cua gio.

- Su tuong tac phi tuyén giita s6ng vai song.

- Su suy giam séng do song dd bac dau.
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- Su suy giam soéng do ma sat day.

- Su suy giam séng do song do.

- Hiéu &ng nhiéu xa va nuéc ndng do bién d6i do sau.

- Su tuong tac gitra sdbng va dong chay.

- Hiéu &ng bién doi theo thoi gian cia do sau.

Viéc rdi rac phuong trinh chit dao dugc thuc hién theo phuong phap thé tich
hitu han trung tdm véi lu6i tinh toan 12 phi ciu tric. Theo thoi gian, phuong phap budéc
phan doan duoc &p dung va 1a phuong phap giai hién d6i vai cac tan sd.

Mike21 SW duoc ap dung cho viéc mé phong va phén tich séng trong vung
bién khoi, bién ven, cang véi cac quy md khac nhau. Quy md nho gan lién véi hé toa
d6 Bé Cac, quy md Ion gan lién véi hé toa do cau.

M6 dun nay co thé lién két dong voi mo dun tinh toan dong chay dé xét sy
tuong tac song va dong chay, két ni dong véi mé dun van chuyén tram tich ma ¢ d6
quéa trinh van chuyén cha yéu 1a do séng hay dong chay séng do gradient cua trudng
g suat birc Xa song trong ving song d6. Mike21 SW dua ra cac dic trung song va
trudng @ng suat buc xa phuc vu tinh toan van chuyén tram tich.

(1)- Cac phwong trinh co ban:

Pong luc song trong luc dwoc mo ta bai phuong trinh truyén tai mat do tac
dong s6ng. Phd mat do tac dong séng 1a ham cua 2 tham sé pha séng bién doi theo thoi
gian va khéng gian. Mat do tac dong song N(s,6) quan hé véi mat do nang lugng
E(8,0) theo biéu thuc:

E

N=~ (1.1)

Déi véi song lan truyén trén d6 su va dong chay bién d6i nho thi quan hé giira
tan s6 goc tuong dbi va tan sé goc tuyét ddi o duoc xac dinh theo biéu thuc tan xa
tuyén tinh sau:

5 = gk tanh(kd) = kU (1.2)
V6i: g- gia toe trong truong, d- do sau, U - véc to van tdc dong chay.

Van téc nhom song €, c6 quan h¢ véi van téc dong chay theo biéu thic:

oo 1 2kd o
¢, =2 =21+ —=8 |2 (1.3)
ok 2\ sinh(2kd) ) K
Van tc pha s6ng c6 quan hé véi van téc dong chay bai biéu thac sau:
o
=2 1.4
=" (1.4)

Phé tan s6 dugc gigi han theo giai tan s tir tin $6 Smin dén tan s Smax. Phan trén
tan sé ngudng cua mién xac dinh trudc thi phan tham sé duoc ap dung.
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0,

max

E(6,0)= E(Spm, ,9{i]m (1.5)

Véi m 14 hiang sb (trong md hinh nay, m = 5), tin s6 ngudng duoc xac dinh bai:

Soon = MiIN(S,, . Max(2.55, Spy ) (1.6)

Véi & 13 tAn sé trung binh va Opy = la tin s6 dinh pho Pierson-

g
28U,

Moskowitz d6i voi séng phat trién hoan toan, Ui 1a tbe do gié & do cao 10m so véi
muc bién trung binh.

(2) - Phwong trinh bao toan tac dong song:
Trong phan nay, chi xét cac phwong trinh ddi véi hé toa d6 D& Cac. Phuong
trinh tong quat 1a phuong trinh can bang tac dong song, ¢ dang:

Tavfn)-2 (L7)

Trong d6, N (?( S, a,t) la mat do tac dong, t la thai gian, x = (x, y) 1a toa do6 D&
Cac, Q:v(cx,cy,c(S,CG) la tbc do lan truyén ciia nhom song, S 1a s6 hang nguon trong

phuong trinh can bang ning luong, V 14 toan tir dao ham riéng trong khéng gian
X,5,6.

Bén dic trung cua toe do lan truyén duoc xac dinh boi:

dx — =
(CX’CV)ZE:CQ-FU (1.8)
ds os[od — ~ U
2T Uvd|-c k=
% = Gt ad_at+ } RIS (19)

(1.10)

do_1jasad U
od om  0S

Trong d6: s 1a toa d6 khong gian theo hudng song & va m la toa d6 vudng goc
vai s. v latoan tir dao ham riéng theo hai bién cia x = (x,y) .

(3)- Piéu kién bién:

- Cac bién dat, diéu kién bién hap thy hoan toan duoc &p dung.

- Tai bién long (bién ma), cho diéu kién dau vao caa song (chi xét vai song
truyén vao mién tinh, séng truyén tir trong mién tinh ra ngoai coi nhu truyén ty do).
Phé ning luong duogc xac dinh tai cac bién long.

1.2. Gi6i thi€éu mo dun tinh dong chay Mike21 FM

Mo dun thuy luc 1a thanh phan co ban nhat caa hé thong md hinh MIKE 21 FM
Vva cung cap cac dic trung thiy lyc cho cic md dun khac trong hé théng mé hinh
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MIKE 21 FM. M6 dun nay tinh toan dong chay hai chiéu (2D) bang phuong phap
phan tir hitu han khong déu dé giai hé phuong trinh nudc nong 2D.

Hé phuong trinh nudc néng 2D gém c¢o phuong trinh lién tuc (bao toan khoi
luong, phuong trinh chuyén dong cua chat l6ng (bao toan dong luong), va cac phuong
trinh khép kin khac nhu phuong trinh nhiét do, do mudi, mat d6. Theo phuong ngang,
hé toa do dugc sir dung c6 thé 1a hé toa d6 Dé Cac hoic hé toa do cau.

Theo khdng gian, mién tinh duoc roi rac bang cac phan tir (6 luéi) lién tuc 1a
cac tam giac khong déu, lu6i phi cau trac (unstrucked mesh). So d6 Euler hién duogc sir
dung ddi véi céc tinh toan hai chiéu.
(1)- Phwong trinh lién tuc:

oh ohU ohV
—+—+——="hS (1.11)
ot ox oy

Véi: U, V la cac thanh phan van téc trung binh theo do sau ciia cac thanh phan

van toc u, v theo cac hudng toa do x, y, dugc xac dinh theo cong thuc:

17 1%
U==|udz V== |vdz
hjd , h_jd (1.12)

h =n+ d (d6 sdu tong cong = tong ciia myc nudc () va do sau (d)
(2)- Cac phwong trinh dong lwong:
ohU ohU?  ohuv
+ + =

—fvh—ghdl_1Pa G0 P
ot OX oy OX p, OX 2p, OX (1.13)
0S :
&—@—i(%+—”J+g(thx)+g(thy)+hUSS
Po Po Pol\ OX X X oy
2 2
oV ehV: UV _ oy on hoop, g’ dp
ot OX oy 2 o py Oy 2p, 0y (1.14)
ﬁ—&—i(as—xx+—XVJ+i(thy)+g(hTW)+thS
Po  Po Pyl X ox X oy

Vi Tex Tyy Txy 12 cac thanh phan ng suat nhét tong cong. Cac thanh phan nhat
tong cong duoc tinh theo cong cong thic dya trén bién thién van toc ngang theo do
sau:

T =2A" T,=2A— T =A 2= +2°

XX X Yy ay Xy 8y ay

S 14 tan suat cua luu luong tir nguon diém; Us, Vs 1a cac thanh phan toc do tur

ngudn diém; g 1a gia téc trong truong; t 1a thoi gian; x, y 1a toa d6 P& Cac; n la dao

dong muc nudc; d 1a d6 sau; h=m+d 1a chiéu cao cot nudc; f = 2Qsing 1a tham sb

Coriolis; 0 1a vi do dia ly; p 1a mat ¢ nuéc; pa la ap suat khi quyén; po 1a mat do tiéu
chuan.

oV U oV
oV - j (1.15)



Véi céc tinh toan hai chiéu U 13 van tc trung binh theo d6 sau va hé sé khang
day c6 thé duoc xéac dinh tir s6 Chezy C hay sé6 Manning M:

g g

-2 - (I\/IhT)z (1.16)

Cf
(3) - Piéu kién bién:

Bién dat: Doc theo bién dt, thong luong duoc gan bang khong (0) d6i véi tat
Ca C4c gia tri. Vi phuong trinh dong lugng diéu nay gy ra su truot toan phan doc
theo bién dat.

Bién ma: Diéu kién bién ma cd thé duoc xac dinh ca dudi dang luu lugng, gia
tri van téc dong chay hoic muc nuée cho cac phuong trinh thuy dong luc. Cac bién
van tdc va muc nudce thi gia tri trén bién cd thé 1a hang sd, bién d6i theo thoi gian
nhung ¢ dinh doc bién, hoac vira bién doi theo thai gian vira bién ddi doc bién.

1.3. Gi6i thiéu mé dun tinh vin chuyén trim tich Mike21 MT

Mike21MT Ia md hinh tién tién duoc sir dung dé mé phong cac qua trinh van
chuyén, x6i mon, ling dong cua tram tich khong két dinh trong méi trudng nuée bién
va nudc ngot. Mo dun nay c6 thé dugc lién két dong voi cac mo dun thuy lyc, md dun
tinh séng cua bo chuong trinh Mike véi ludi tinh toan 1a ludi phan ti hitu han, hoic
lugi sai phan thang, co thé tinh toan trong dang 3D, 2D. Co sé thuy luc cia mé dun
nay 12 Mike21HD FM, Mike3HD FM. Anh hudng cua séng téi qué trinh bdi x6i 6 vai
trd quan trong, do d6 cac tham sb séng nhan dugc tr mé dun tinh séng dang phod
Mike21SW.

Pham vi ap dung:

- Sy van chuyén vat chat do qué trinh nao vét;
- T6i vu cac hoat dong nao vét;

- Su bdi, x6i trong cang, kénh.

Céc qua trinh vt ly dwoc xeét:

Phuong trinh van chuyén bin (Teisson, 1991)

o' ouc' ove owe' owc'  dfu,act) ofvyact) vy, oc i
'y 1 - = Tl s A Tl e A TS (L17)
o4 x oy oz oz ox\ Sy, ox ) oyloy, oy ) oz sy, o

Vi

- tlathoi gian

- U, v, W | cac thanh phan tc d6 dong chay
- ci la thanh phan ndng d6 thi i caa tram tich
- wis la tbc do lang dong

- O 1a sé Schmidt



- U |3 hé sb nhét
- Si la s6 hang ngudn

Qué trinh van tai tram tich khéng két dinh dwogc giai quyét boi thuat toan cua
mo dun tinh toan lan truyén vat chat.

Qua trinh chim ling duoc coi 1a qué trinh tram tich hoc va duoc xét riéng boi sb

Anh huéng cua tram tich dén mat d6 va tinh nhot caa chat long duoc bo qua.
Téc d6 chim ling cua tram tich lo litng c6 thé coi 1a gié tri khong d6i. Su két bong
dugc mo ta theo quan hé véi ndng do tram tich lo lung, duoc dua ra boi Burt (1986).
Mo hinh xét dén 3 ché d6 chim lang, 2 gidi han duoc xac dinh Cfioc VA Chindered turong
rng 1a gia tri nong do bat dau xay ra voi su két bdng va su can tré chim lang:
Sy chim lang c6 thé dugc phan thanh 4 loai:
- Tdc @6 chim lang 1a hang s6
- Toc do chim lang khi c6 su két bong
- Toc do chim lang bi can béi 16p bong tram tich lo ling
- Téc do ling dong cua bun long
Néu su két bong dugc lva chon thi hai cong thiac cho tinh toan su chim ling
dugc ap dung (Richardson va Zaki (1954) hoac Winterwerp (1999).

Constant Flocculation
FaII velocuty

Crioc v w, = w, Crotar Clmd vod Y
P sediment Picdiment p.ﬁdmel

i 1
T T

\

Crer oo -
Hinh 1.2. Phan b6 nong dd khi si két bong dwoc lwa chon
Phan bb nong do khi su két bong duoc lya chon
Vi
- Psediment |3 mat do tram tich;
- Crioc 12 Ndng d0 tram tich khi bat dau c6 sy két bong;
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- Crotal 12 NONg @6 toNg cong (tong cua cac thanh phan tram tich);

- Chindered 12 NdNg d0 trAm tich khi téc 6 chim ling bi can tro;

- Ws la te @6 chim lang;

- Wo la hé sb téc @6 chim lang;

- 7 1asd mi.

Sw chim lang bj can:

Tbc do chim lang bi can tré khi ndng do tram tich da 16n dé n6 két tua 1am anh
huong dén sy chim lang. Diéu nay lam giam tdc d6 chim lang.

Constant Flocculation Hindered
lFaII velo\c,ity - settling -

Fa o

wo=w, | S | w,=w,[ Cow
psc(iu."(-nf p:;(\d.'fr:c.':_'

A

1 1
C Fioc C Hinder C Gel

Nong do

Y

Hinh 1.3. Tinh toan khi téc d6 chim ling bi can tré dwoc ap dung
Hai c6ng thuc tinh téc d6 chim ling trong ché do nay duoc st dung:
- Pbi véi riéng cac thanh phan ban: Céng thic cua Richardson va Zaki duoc st
dung:

Ws,n

c
W, =w, |1-— (1.18)
Cgel
- Pdi vai hdn hop bun:
Ws =W (1—g )" (1.19)

Voi: ¢, =min(l, ¢)



- Wi, 12 hé sb tde @6 chim lang
- Wspn 12 hiang s6 mil cho cac thanh phan tram tich
- Woer 12 diém két bong

Cong thirc cua Winterwerp (1999):

L-¢N1-4,)

Wis =Wis,r
1+2.5¢

(1.20)

Voi:

- p, lamat do kho cua tram tich

- Dé6i véi bun 1ong: mé hinh xét nhu 16p day va tdc do chim ling dugc xu ly
nhu sy gia ¢b 16p day.

Hiéu chinh téc d6 chim ling do bién d6i dd mudi:

Trong nudc ngot, qua trinh két béng giam di, diéu nay 1am anh hudong dén téc
d6 chim lang cua tram tich. Do kich thudc cua két taa nho hon nén tdc do chim lang
giam di:

W =ws(1-Ce**) (1.21)
- Cy, Cz la c&c tham sé hiéu chinh.
Sw tram tich hoa:

Sy tram tich hoa nghia 1a trdm tich di chuyén tir trong cot nudc xudng day. Qua
trinh nay xay ra khi ung suat truot tai day (z,) nho hon wng suat toi han (z,) doi véi

qué trinh chim lang.
Sy tram tich héa ddi véi thanh phan bun i duge mé ta bai cong thirc:
D' =w'sc) ph (1.22)
Trong do:
- ws' la tdc @6 chim lang
- cp' la ndng do sat ddy cua thanh phan i

pr:max(O, min(l,l— & D (1.23)

T cd

Sw phan b néng dé tram tich:
- Sy phan bé theo Teerter:

Cy=Cs 14— (1.24)
1.25+4.75p,

Véi: P'e 12 s6 Peclet cho thanh phan thi i
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i W;
Pe = G(K.U f ] (1.25)

Us 1 vén téc ma sat ddy, x 1a hang so von Karman, c6 gia tri 1a 0.4
- Sw phan bé theo Rouse:

Nong d6 tram tich trong phan bb nay c6 quan hé véi nong do trung binh cua
tram tich trong cot nudce:

Cc

C,=—= 1.2
= (1.26)

- (_:I la ndng do trung binh theo d6 sau
- RC 1a d¢ cao cua tdm khéi hay khoang céach tir day dén d6 cao tam khéi cua
phan b nong do tram tich.
Tbc @6 tram tich hoa cd thé duoc xac dinh nhu sau:
D=c,w, Néu r, <, (1.27)

Trong mo hinh, &ng suét ti han tai day c6 thé chon la hang sé hoic bién doi
theo khong gian va ciing 1a tham sé hiéu chinh mé hinh. Théng thudng, gia tri cua tng
Suit tgi han tai day nho hon gia tri tng véi sy x6i mon. Gia tri thuc nghiém cho thay
g suét toi han tai ddy c6 gia tri trong khoang (0 — 0.1N/m?), va d6 cao tam khéi xap
xi 0.3.

C4c tham sé day:

La cac tham sé chi phéi cac qua trinh tac dong toi day nhu su x6i mon, mat do
d6 nham day cho m&i mét 16p, su chuyén doi giita cac 1p.

Mo dun tinh van chuyén tram tich MT c6 thé xét véi mot hoac nhiéu 16p tram
tich day. M&i mot 16p dugc xac dinh boi khdi lwgng tram tich, mat do khé, dac tinh x6i
mon cua lép d6. Khdi lugng tram tich trong lop day 1a tdng khéi luwong cua céc thanh
phan tram tich trong 16p d6 va c6 thé xem 1a mot bién trang thai cua tram tich ddy, hay
dugc xét trong mé hinh trong thoi gian va khdng gian tinh toan. Mat d6 kho va dac
tinh cua tram tich day duoc gia thiét 1a khong thay doi theo thoi gian.

Lép day 1a 16p yéu nhit, coi nhu bun 16ng va 1a 16p dau tién trong 16p tram tich
day, mat d6 kho cua tram tich day tang dan tir [6p d6 dén céc 16p sau hon.

Hinh vé dudi day 1a vi du vé hai 16p tram tich day va cac qua trinh tic dong dén
no.
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.+ Kétbong Réi (nang Ién)
® ®
°s 9
ﬂ Chim lang ﬁ Khuay dong

.................................

]| ORIt AR X6i

BUnN I6ng ﬂ Co két day

m Cot nwére/ day

Pay cilrng

Hinh 1.4. Céc qua trinh trong méd dun van chuyén bun. Cac 16p day 13 nhiing 16p bén
duéi giao dién day - cdt nwéc (dwdong chim)
Khéi lwong caa thanh phan tram tich i trong 16p tram tich j tai diém lu6i ngang
duoc cap nhat tai méi mot budc thoi gian tinh toan theo biéu thirc sau:
mln,?w = mfijl + (Di —E; )At + (Ti,j—l _Ti.j) (1-28)
Trong do:
- m la khéi luong tram tich (kg/m?)
- Di la khéi lugng boi co thé trong mot don vi thoi gian d6i véi 16p dau (kg/m?/s)
- Ei la khéi lugng x0i 6 thé trong mot don vi thoi gian di véi 16p hoat dong
(kg/m?/s)
- Tilakhéi luong chuyén doi tir 16p trén xudng 16p dudi
- At 13 bude thoi gian
Do day cua I6p day th i 1a tham sb dugc xac dinh boi:
M, 2. m"
P4 j P4 j
- R 1a do day cua Iop day.

(1.29)

- Pai Ja mat do kho cua.
- M, lakhodi lwgng tram tich tong cong.
Sw x6i mon day:

La su chuyén d6i tram tich tir day vao trong cot nudc. Sy X6i mon xay ra tir 16p
day hoat dong va tng suat truot (z,) tai d6 16n hon ung suat truot téi han cho sy xai
mon (z,, ).

- Déi Véi ddy cing:
Téc d6 x61 mon ddi véi 16p i duge xac dinh boi cong thire cua (Partheniades, 1989)

E'=E, pi”™ (1.30)
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Trong do:
- pl laham xéc suat cho sy x6i mon.
- o Jahé sé x6i mon.
- E, lasb mii ciia sy x6i mon.

Ty

pe = max(o,— - J (1.31)

TCE
- Déi Vdi ddy mém:

Toc do x6i mon ddi vai 16p i duoc xac dinh bai cong thic cua Parchure va

Mehta, 1985:
E'=E, explalr, —7.)) (1.32)

a 13 hé sb.

M6 hinh gia thiét tham s6 x6i mon 1a hang sé theo thoi gian doi véi mdi mot
16p.

Nhan té ty 18 E c6 gia tri (5.10°° - 2.10°° kg/m?/s) ddi véi ddy mém va co gia tri
xung quanh 10 kg/m?/s d6i voi day cung.

Ung suit téi han co gia tri:

Phan loai Mat do Ung suat téi han (N/m?)
Bun léng dong 180 0.05-0.10
Bun 16ng két mang 450 0.20 — 0.40
Bun cing 600+ 0.60-0.20
Mat do kho: dugc xac dinh boi cong thac
Pa; = % (1.33)

- M 1a khéi lugng cac hat
- V 14 thé tich hdn hop
Bién doi dia hinh day:
Sy thay d6i dia hinh day duoc so sanh véi do sau caa cot nudc. Mic do bién
d6i dia hinh do su bién dong luong tram tich thuc duoc xac dinh bai cdng thic sau:
ZM1=Z04 A 7" (1.34)
Trong do:
- Z"la myc day tai thoi diém hién tai
- Z™11a myc day tai thoi diém cia budce thoi gian tiép theo

- Az"1a lwong bién ddi do s bién d6i lwong tram tich thuc

12



Piéu kién bién:

- Diéu kién bién dat

- Diéu kién bién Dirichlet

- Diéu kién bién Neumann
1.4. Sw lién két giira cac M6 dun

M6 dun lién hop (Mike21 Coupled Model FM) 12 hé théng lién két dong, c6 thé
lien két cac mo dun sau:

- M5 dun dong chay (Mike21HD FM)

- M5 dun van chuyén (Mike21AD FM)

- MG dun sinh thai (Mike21 Ecolab FM)

- MBS dun van chuyén ban (Mike21 Mud FM)

- Mo dun quy dao hat (Mike21 Particle Tracking Module FM)

- M5 dun van chuyén cat (Mike21 ST FM)

- MO dun pho séng (Mike21 SW FM)

Trong sb cac mo dun d6 thi hai mé dun quan trong ctia mé dun lién hop 1a md
dun Mike21HD va Mike21SW. Viéc lién két dong cac mé dun cho phép tinh toan su
tac dong qua lai, 1an nhau giira cac qué trinh nhu: twong tac song va dong chay, anh
huong cua cac qua trinh dén dia hinh va dudng bd va nguoc lai.

Trong du an nay, st dung mo dun lién hop, két hop 3 mo dun tinh song
(Mike21SW), dong chay (Mike21HD) va van chuyén ban cat (Mike21MT). Cac md
dun nay déu str dung ludi phi cau triic (phan tir hitu han khong déu) phu hop tét véi
cac dang duong bo va dia hinh phuc tap.

M6 hinh song M6 hinh dong chay
(Mike21 SW) (Mike21 HD)

v v |

Do cao, chu ky,

Ung suit birc xa séng

1 Dong chay
]

M6 hinh van chuyén ban cat

hudng séng

(Mike21 MT)

Hinh 1.5. So' d6 két noi cac modun trong mo hinh
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Cach tiép can mo hinh da ti 1& dugc st dung, du kién bao gom 02 mé hinh: (i)
M6 hinh 1: M6 hinh hai chiéu (2D) bién Pong (MIKE21/3 Coupled): M6 phong song,
thiy dong luec trén tong thé Bién Pong; (i) M6 hinh 2: Mé hinh 3D ving trong song,
va ven bo (MIKE21/3 Coupled): M6 phong thuy dong luc vung ven bo, cira sdng, cac
nhéanh séng chinh.

M6 hinh toan bién Pong (mé hinh 1) duogc sir dung dé mé phong qua trinh thuy
triéu ciing nhu séng va nudc dang do bdo truyén tir ngoai khoi vao khu vuc ven bo.
Két qua ctia md hinh nay sé& duoc str dung dé xay dung bién ma phia bién cho mé hinh
3D ven bién (mé hinh 2).

I1-CO SO DU LIEU
2.1. Dia hinh

Tai liéu dia hinh sir dung trong nghién ctu nay dugc ldy tir cac ngudn khac
nhau bao gom cac tai liéu cu thé nhu sau:

Khu vuc bién ven bo tinh tir Ba Ria-Viing Tau dén Kién Giang st dung ban db
dia hinh day bién ti 18 1/50,000 khao sat trong khoang thoi gian tir 2002 - 2007 do cuc
Ban d6 - Bo TN&MT thanh lap;

Déi véi viing cac cira sdng va ving ven by GO Cong, Can Gid va vinh Ganh
Rai, dia hinh duoc lay tir két qua khao sat binh d6 ti 1 1/5,000 trong cac nim 2008,
2009, va 2010 ciing nhu binh d6 ti I¢ 1:10,000 khao sat nam 2012 trong khuon kho cac
dé tai dy an da thyc hién trude day tai Vién Khoa hoc Thuy loi Viét Nam;

Déi véi khu vuc nhan chim va khu vuc ludng lach si dung dit liéu dia hinh thuc
do do Dur an truc tiép trién khai nim 2018;

Déi voi ludng Quan Chanh Bé st dung s6 lidu do phuc vu nao vét ludng thuoc
thu thap tai cac don vi lién quan thuoc cuc Hang Hai.

2.2.  S6 liéu khi twong, thiy hai vin

Trong du 4n nay, dé 1am dau vao cho qu4 trinh tinh toan ciing nhu kiém dinh va
hiéu chinh mé hinh, nhom tu van sir dung dir liéu thuc do tai khu vuc tir Viing Tau t6i
Bac Liéu. So do téng thé c4c tram khi twong thay vin ven bd duoc trinh bay tai hinh
veé 2.1.
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Hinh 2.1. So’ @6 céc tram Kkhi twong thiy viin lan cin khu vie du an

2.2.1. S6 liéu khi twong
Str dung sé liéu gi6 thuc do tai tram khi twong Viing Tau tir nim 2005 dén nay.

7.0

+‘u"d:'ind speed [‘imfs]

1T
oy i g B Y
]
TBL e =
B T
e .l".";::,.':
L0,
UIIE L

-3 ¢

R et
|._, |
e

March April May June July August September October MNovember December January February  March
2017 2017 2017 2017 2017 2017 2017 2017 2017 2017 2018 2018 2018

Hinh 2.2. Dir liéu gié tram Viing Tau thoi ky tir 2017 dén 2018

2.2.2. S6 litu muc nuwére, song, dong chay va lwu lwong

S6 lieu muc nude dung trong tinh toan kiém dinh mé hinh duoc thu thap tai cac
tram 1&n can du an nhu My Thanh, S6¢ Trang (xem chi tiét so dd hinh 2.1).

Ngoai ra, tu van da thu thap dir liéu thuc do tai Dy an diéu tra co ban do Vién
Khoa hoc Thuay loi Mién Nam thuc hién bao gém cac dir liéu song, gio, van tc dong
chay theo tang, muc nuée, luu lwgng qua mat cit ngang séng tai khu vuc sdng Tién,
séng Hau thoi ky 2009, 2010 véi do dai chudi dir liéu trung binh 15 ngay (do 2 thoi
ky).
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Hinh 2.5. Thiét bi phuc vu khéo sat 2009 & 2010 (Awac)
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Hinh 2.7. Thiét bi phuc vu khao sat 2009 & 2010 (Compact + 3D- Wave)
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Resultant Vestor = =78 Resu“amvecw : W 55-78
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] 1s. 38 \i 16- 33
M o316 03- 186

Lang g6+ 0.43% Lang aie: 7,33%

Hinh 2.8. Hoa gio theo cac huéng tai tram Hinh 2.9. Hoa gio theo cac hudng tai tram
Dinh An thang 8 nam 2009 Dinh An thang 5 nam 2010

Pic trung khi hau cua mién Tay Nam bo 1a mua mua bt dau tir giira thang 5
dén giita thang 9, khi d6 ché d6 gié anh huong 16n nhét 1a gié6 Tay Nam. Thoi diém
khao sat vao thang 8 nam 2009 hudng gi6 bat dau chuyén sang Tay Nam, van xuat
hién gi6 Tay Bac va hudng Tay, huéng Pong Bic con twong ddi it.

Tir gitra thang 10 dén giita thang 4 nam sau 1a mua kho, thinh hanh 1 gi¢ Pong
Bic. Thoi diém khao sat vao thang 5 1a giai doan chuyén mua gitta mua kho va mua
mua, ché d6 gié bat dau chuyén dan tir Pong Bic sang TAy Nam, hoa gi6 thang 5 nim
2010 da phan nao thé hién dung dic chung ché do gi6 tai khu vuc nay, hudng gié cha
dao bat dau chuyén sang hudng Nam va Tay Nam, bén canh d6 van xuit hién gi6
Pong Bac van con xuat hién vai tan suat twong doi.

" NORTH NORTH

55% : ok 40%

44% ‘-.\ 32%
33%
22% y - o
. [ A 1% | | |
WEST w ! | EAST WEST

N

N
VAN TOC DONG CHAY
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M o5 E 05- 10

[ o0s-10 00- 05

B oo-0s Calms: 0.00%

Galms: 0.00%

Hinh 2.10. Hoa dong chiy ting ting d4y tai Hinh 2.11. Hoa dong chéy tang day tai
tram Dinh An thang 8 nim 2009 tram Dinh An thang S nam 2010
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Hinh 2.12. Hoa dong chay ting giira tram
do Dinh An thang 8 nam 2009
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>= 19
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10- 15
05- 1.0
00- 05
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Resultant Vector
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LI ]
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Hinh 2.13. Hoa dong chay tang giira tram
do Pinh An thang 5 nam 2010

~ NORTH ~ NORTH
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36%
N 24%
- _]12%
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Hinh 2.15. Hoa dong chay ting mit tai
tram do Dinh An thang 5 nam 2010

Hinh 2.14. Hoa dong chay ting mit tai
tram do Dinh An thang 8 nam 2009

Ché d6 dong chay tai tram do Dinh An trong 2 thoi diém thang 8 nam 2009 va
thang 5 nam 2010 1a twong ddi ddng déu. Huéng thinh hanh cua dong chay van la
hudng Tay Béc va Pong Nam, vi day 1a huéng chinh khi thay triéu dang va rit tai cira
bién Pinh An.

Hudng song thinh hanh tai tram do Binh An vao thang 8 nam 2009 1a hudng
Tay Béc, bén canh d6 hudng Pong, Nam va Tay 1a twong dbi nhu nhau. Huéng song
thinh hanh tai tram nay vao thang 5 nam 2010 1a huéng Tay Nam
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Hinh 2.16. Hoa song tai tram do Pinh An  Hinh 2.17. Hoa séng tai tram do Dinh An
thang 8 nam 2009 thang S nam 2010

Trén co so tai liéu do dac muc nude cua cac tram tién hanh xay dung cap tuong
quan tram Dinh An -Tran Dé trong cing thoi gian do dé kiém tra lai tinh chinh xac cua
dur liéu thuc do;

Tuong quan muc nudc gitra tram Dinh An -Tran Dé thé hién trén hinh 2.18,
duong qué trinh myc nuéc thé hién trén hinh 2.19;

250
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o
o

1
=
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Muec nwdc cira Pinh An

-150

-200
-200 -150 -100 -50 0 50 100 150 200

Muc nuwéce cira Tran De

Hinh 2.18. Twong quan muc nuée tram Pinh An va Tran Dé
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Hinh 2.19. Pudng qua trinh mye nuwée tram Pinh An va Tran Dé

Ngoai ra, dé cap nhat tinh mai cua di liéu nhom tu vin da thu thap thém di lidu
hai van (song, dong chay) nim 2016, 2017 tir Dé tai cip Bo “Nghién ctu giai phap
tao bai gay bdi phuc vu trong cdy chan song” do Vién Sinh thai va bao vé cdng trinh
thuc hién. Vi tri tram do duoc thé hién trén hinh 4.1.

Il - THIET LAP MO HINH TOAN
3.1. Xay dung lwdi tinh

Luéi tinh vang Du an dugc xay dung kéo dai tir Soc Tring 1én t6i Bén Tre véi
tong chiéu dai ven bién khoang 120km, khoang cach tir bo ra khoi 55km. Két hop sir
dung hai loai nuéc tam giac va truc giao nham tdi uvu hoa thoi gian chay mé hinh.
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[m]

Hinh 3.1. Pham vi, lwéi tinh mé hinh ven bo, cira song cho khu vue du 4n
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Hinh 3.2. So' d6 bién tinh to4n ciia md hinh 3D

M6 hinh 3D sir dung dang luai sigma 3 16p Vi ti 1é cac 16p lan theo chiéu tur
mat nudc Xxuong dudi day bien 1a 2:5:3.
3.2. Thiét 1ap cac diéu kién bién, diéu kién ban dau

Tu van st dung md hinh 3D dang lugi sigma 3 16p voi ti 1¢ 2:5:3. D6i véi mo
hinh dong chay sir dung bién muc nudc duoc dir bao tir md hinh triéu toan cau trong
hop ¢ong cu MIKE 21 Toolbox. B4i véi mé hinh séng st dung bién séng toan cau
WaveWath I11. Cu thé cac bién va cic diéu kién duoc mo ta bén dudi.

Hinh 3.2 trinh bay so d6 bién caa md hinh 3D ven b cira séng bao gom céac
bién nhu sau:

- Bién phia Bic

- Bién Phia Bong

- Bién phia Nam

- Bién trong song

Céc bién duoc khai bao cu thé nhu sau:

Déi vai md hinh dong chay, bién phia Béc, bién phia Pong va bién phia Nam
va bién trong song dugc dua gia tri myuc nudc di duoc tinh toan tir mé hinh toan cau.

Déi voi mé hinh séng bién phia Béc, bién phia Nam va bién trong séng duoc
khai bao bién phét xa, bién phia Déng 1a s liéu song duoc trich xuat tir mé hinh séng
toan cau.
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Hinh 3.3. Dir liéu séng toan ciu tai bién phia Pong tir nim 2013 dén 2018
3.3. Thiét 1ap cac diéu kién bun cat

Piéu kién dau vao bun cat trong md hinh duoc hiéu nhu sau: tong khdi lugng
vat liéu nhan chim duoc chia lam hai loai chinh la bun va cat véi ti 1€ 86:14 (dua trén
két qua phan tich mau ban tai khu vuc nao vét), bun 1a vat liéu lan truyén, con cét l1a
vat liéu chim lang. Trong d6 bun c¢6 nong do 1050kg/mé, van téc lang 0.015m/s, tng
suat cat toi han 0.02N/m? (tham gia chinh vao khuéch tan) va céat c6 nong do
2650kg/mé, van téc lang 0.3m/s, Gtng suat cat tgi han 0.5N/m2 Nong do bun va cat
khong thay dbi trong cac chuyén nhan chim.

Ngudn bun trong mé hinh dwgc hiéu theo hai tham s 1a nong do va luu lugng
trong d6 tong khéi lugng bun = luu lwong x ndng d6. Mdi mot chuyén tau ra diém
nhan chim tly vao tai trong tau thi luu lugng s& khac nhau, voi tong thoi gian nhan
chim 1a 10 phut (tly vao ting loai tau gia trj luu luong s& khong doi trong 10 phit xay
ra quéa trinh nhan chim, tai nhitng thoi diém khong dién ra qua trinh nhan chim gié tri
Iwu Iwong bang khong).

Dic biét ¢ day sir dung md hinh 3D vi vay diém ngudn dugc dat cach mit nudc
mét khoang trung binh -4.5m so véi muc nude. Pay 1a mén nudce trung binh cua tat ca
cac loai tau str dung trong qué trinh nhan chim.

Cac hiéu tng dinh két, két bong, két taa nhém nghién ctu khong dua vao mo
hinh béi s€ lam cham qua trinh tinh toan, hon nira cac hiéu g nay thuong s€ lam
giam muc do khuéch tan, do vay két qua mé hinh khi chay véi truong hop khong tinh
dén qué trinh két dinh sé& cho két qua tiéu cuc hon.

Vi phuong phép tinh nhu trén, voi tong lugng bun cat dwoc 1am tron 1a 7,43
triéu m3 vat liéu nhan chim. Trong d6 ti 1¢ bun va cét 1a 86.1:13.9 nén tong lugng bun
tham gia vao qua trinh lan truyén 1a 6,4 triéu m3. Vi tong luong bun nhu trén va trong
tai tu thuc té, trung binh mot ngay sé trién khai nhan chim 8 chuyén dugc quy dinh
vao 1, 4,7, 10, 13, 16, 19, 22.
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3.4. Piéu kién ban diu

Trong md hinh nay, diéu kién ban dau duoc coi la bang “0” véi tat ca cac tham
sb s6ng, gi6, dong chay, bun cét.

Qua viéc tong két cac két qua nghién cau trude cho thiy, do dic diém dia hinh,
va dic trung dong luc hoc bun cét, khu vuc ven bo thuong c6 d6 duc rat cao, nguyén
nhan do bun cat day bi khudy dong boi song mdi khi thay triéu 1én, ngoai ra ngudn 16n
tir hé thdng séng d6 ra ciing 13 nguyén nhan dan dén nudc tai khu viuc Dy an duc hon
S0 Vi tiéu chuan (cac gia tri do dac ciing nhu tinh toan trén mo hinh vién tham déu
cho thay gié tri do dyc trung binh tai ddy thuong > 70mg/l twong duwong 0.07kg/m3. Vi
vy, dé danh gia tac dong riéng Ié cua qua trinh nao vét ciing nhu nhan chim, trong
tinh toan nay tu van gia thiét l6p day 1a bun cing, khéng chiu sy khuiy dong cua song
gdy duc nudc vung ven bo.

IV - HIEU CHINH VA KIEM PINH MO HINH TOAN

Viéc hiéu hiéu chinh va kiém dinh md hinh nham tim ra bo cac tham sé mo
hinh pht hop d6i véi diéu kién thuc té caa ving nghién ctu. Viéc hiéu chinh va kiém
dinh phai duoc thuc hién bang chudi s6 liéu du dai va véi 2 chudi sé liéu doc lap dé
lya chon duoc bo théng sé dau vao phu hop nhat véi khu vuc nghién ciu. Tuy nhién,
trong thuc té khé co thé co duoc nhitng bo sb liéu du dai va dong bo bai I phai chi phi
qua 16n cho viéc do dac khao sat va dac biét 1a & méi truong bién.

Trong bai toan ¢ day, da st dung cac so liéu séng, dong chay, muc nudc dugc
do dac ddéng bo trong dot khao sat cua du an phuc vu cho viéc hiéu chinh mé hinh.
Ngoai ra, cac hé s6 hiéu chinh mé hinh con dugc tham khao tir cac khoang gia tri do
nha san suat dé xuat. Qua trinh nay duoc thir dan vai nhitng tham sé mé hinh trong
pham vi cho phép va tiép can gan dung phu hop véi dac trung khu vuc tinh toén.

Dé kiém dinh sai s6 ciia mé hinh chiing t6i da sir dung chi tiéu Nash (Nash and
Sutcliffe - 1970) duoc xac dinh nhu sau:

S(H, —H)2 =D (H, —H,)?

Z(Hi _H)2

1

R2

Trong do:
- Hi: (hoic van téc) thyuc do tai thoi diém i
- H: Gia tri trung binh ctia muc nuéc (hoic van toc) thuc do
- Hei: (hodc van tdc) tinh toan tai thoi diém i
- N: Tong s6 sb liéu tinh toan

Néu tri s6 R%> 0,75 Ia két qua tinh todn dat chat luong tét, c6 thé dung dé du
béo.
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Ap dung cong thie trén ddi véi thanh phan muc nuéc tinh todn va muc nuéc
trong bang thuy triéu thu duoc R?=0,88. Nhu vay, viéc hiéu chinh cho két qua tuong
d6i tot co thé sir dung bo cac tham sé hiéu chinh nay dé dua vao kiém dinh mé hinh.

Sau khi md hinh dugc hiéu chinh va kiém dinh ky ludng, bo thong sé md hinh
dugc sir dung dé tinh toan cho tat ca céc kich ban tinh toan. Trong du an nay, sir dung
cac dé tai va du an diéu tra co ban do Vién Khoa hoc Thuy lgi Mién Nam, Vién Sinh
thai va bao vé cong trinh thuc hién cac thoi ky 2009, 2010, 2016, 2017. Cac di liéu
thu thap duoc bao gom:

- Dt liéu muc nuéce
- Dit liéu van tdc va luu lwong qua mat cét séng
- Sit liéu song, dong chay bién

Trong d6, trong du an nay tu van sir dung sb liéu muc nudc va dong chay dé
kiém dinh mé hinh. So do cac tram sir dung dé kiém dinh mé hinh dwoc trinh bay tai
hinh vé bén duéi.
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‘ : ‘ : {H,Q (2009,2010) . |
I s oc AR o YR A RN O N SO S
i p i i . . :hm" N 3 j j : |

Hs.V (2000,2010)

1000000 3 -~ FEEEERE Feskassgio b Jhei R S iy S boeereeene e R R R e A b

wowed oo R Lo P oo

L i 7 S —

Tran De

e —

iHsV(iDDQ 2(:!101 Q“““‘”“s"’
000 oo e T e Vs b
T i T W S E—————
s e R A 5 S s S

e e s St e T e

oo - e S S - e e

T T T T T T T T T T T T T
610000 620000 630000 640000 650000 660000 670000 630000 630000 700000 710000 720000 730000
[m]

Hinh 4.1. So' @6 cic diém c6 dit liéu trong khu vure Iwéi tinh qua céc thoi ki, dwogc thu
thap tir cac DA, Pé tai khac nhau phuc vu cong tic kiém dinh va hiéu chinh mé hinh
4.1. Két qua hi¢u chinh mé hinh
Két qua hiéu chinh mé hinh st dung dit liéu thuc do ndm 2009 bao gém dir liéu
muc nudc va dong chay. Thoi gian hiéu chinh trong 10 ngay nam 2009. Két qua hiéu
chinh duoc thé hién qua cac so do bén dudi:
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Tran De _Thuc Do [m] ——
Tran De_Tinh Toan [m] ——=

2
F

£
23
i

f f t t t t f f f t t f f
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
nAr 018 019 L] nu [117] [L4¥K] H-H N5 W16 wa L] n-A [11%]]

Hinh 4.2. Két qua hiéu chinh muc nwéc tai cira Tran Dé nim 2009

ThueDo  [mis] ——
Tinh Toan [m/s] —+—&-

0 - - T T T T T T T T T T T T 53

i
E:
58
£
i S IO | SRS OISO SUOL ANUUR SO | SRR UL SOOI [ AU S St | A S Y SO 1 SO SO A 2
15 i
HH
EH
107

|

V

——t -ttt -ttt
0:00 0:00 000 000 00:00 00:00 00:00 00:00 00:00 0000 0000 0000 0000 00:00 00:00
20000813 0814 0815 0816 17 0818 0819 08-20 08 -2 %5 0824 0825 08-26 e-27

Hinh 4.3. Két qua hiéu chinh vin toc dong chay tong cong nim 2009 tai khu vire cira

N N
A A
Tran Dé
ThuDo [rad] —=—=-
Tinh Toan [rad]
W S T R e R SEEE L EEEEEEEEEEE T HEEEEEEE 838
' | | | ' d : ' | ' ' ' ' ' B4
E:
: o
50|+ g;
i
HE
s

. . | i i f | i i . . b
h ] I v i Wl
: : 1 1 !
Q I ' ' ! |
. H H il
; \ 1 Iy 1
. : 1 el ,
S R SREEE 4 IRk EEEELE 4 o BE SEEERRS ER B iEEE B, L AR ot -

—
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00
2009-08-13 0814 08-15 0316 17 0618 08-19 08-20 081 08-22 -5 06-24 08-25 08-26 -7

Hinh 4.4. Két qua hiéu chinh hwéng dong chay tong cong nim 2009 tai khu vure cira

Tran Dé
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4.2. Két qua kiém dinh mé hinh

Co Chien_ThucDo [m]
Co Chien_TinhToan [m] —s—=—

T T T T T T T T T T T T T T T
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 0:00 00:00 00:00 00:00 00:00
2009-09-16 0817 018 0319 120 (3] w2 0wz 0924 0925 126 [ 0928 L] 030

Hinh 4.5. Két qua kiém dinh muc nudre tai cira C6 Chién niim 2009

ThucDo  [mis]
TinhToan [m/fs] —4—&

f t t f f t f t t t t t T f t
00:00 00:00 00:00 00:00 00:00 W:00 00:00 00:00 00:00 00:00 0:00 00:00 00:00 00:00 00:00
2010-05-18 0519 05-20 0521 05-22 0523 05-24 05-25 0526 0527 05-28 052 0530 05-1 06-01

Hinh 4.6. Két qua kiém dinh vén toc dong chay tong hop niim 2010 tai khu vue cira
Tran Dé

ThucDo  [rad]
TinhToan [rad] ——&~

T T T T T T T T T T T T T T T
00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 00:00 0:00 00:00 00:00 00:00 00:00

2010-05-18 0519 0520 05-11 0522 0523 05-24 05-25 05-26 05-27 05-28 0529 0530 0531 0601
Hinh 4.7. Két qua kiém dinh huwéng dong chay tong hgp nam 2010 tai khu vuc cira
Tran De

Bang 4.1. Panh gia sai s6 gitra két qua mo hinh va gia tri thuc do

Do léch giira sai s6 dw bédo | Panh gia chat lwong theo

Yéu t6 Nash
eu o & cho phép 18/2008/QD-BTNMT

Muyc nuéc 0,90 9% (<25%) Tot

Van téc 0,79 8% (<25%) Tot
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Bang 4.2. B tham s6 mé hinh

Hé sb Gia tri Pon vi
Hé sb ma sat gioé Wind friction (Zcn) 0,0025 Phi tha nguyén
Hé sb nhét rdi (Eddy viscosity) 0,28 (m?/s)
Hé s6 hoi tu (CFL) 1,0 Phi thtr nguyén
Hé s6 song va (y) 0,80 Phi thtr nguyén
Hé s6 ti 1é cua khuéch tan ngang 1,0 Phi thir nguyén
G6c noi ma sat cua tram tich () 30 (d6 9)
Hé s6 ma sat day (Roughness height) 0,01 Phi thar nguyén

V - KET QUA TiNH TOAN PAC TRUNG THUY LUC KHU VUC DU AN
5.1. Két qua mé phéng trudng séng khu viee dw an

Dic diém song tai khu vuc du an dugc thé hién qua dang truong va dang diém
Vvé6i hai ché d6 dic trung 1a mua gié TAy Nam va mua gié Chudng. Céc hinh tir 5.1 dén
5.4 thé hién trudng song theo cac mua dic trung toan bo khu vuc du an va khu vuc
cang (vung nao Vét).

[m]

1100000 é
1090000 é
1080000 é
1070000 é
1060000 é
1050000 é
1040000 é
1030000 é
1020000 é

1010000 E Sign. Wave Height [m]

I Above 1.4
12-14
| 10-12
E es-10
06-08

0406

1000000 <

T T T T T T T T T T T T
610000 620000 630000 640000 650000 60000 670000 680000 90000 00000 710000 T20000 730000
A41/2017 19:00:00 Time Step 60 of 4990.

Hinh 5.1. Truwong song dic trung toan vung Dy an trong mua gio Chuéng
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[m]

1100000
1090000
1080000 3 -~
1070000
1060000
1050000
1040000
1030000
1020000

1010000 Sign. Wave Height [m]

I 4bove 1.4
] 1214
[ 10-12
B o0s-10
B o05-08
B o:-06
B o204
I <o 0.2

[ undefined value

1000000

T
610000 620000 630000 640000 650000 660000 670000 630000 630000 T0M000 T10000 T20000 T30000

Hinh 5.2. Truwong song dic trung toan vung Dy an trong mua gié Tay nam

[m]

1062000 |-

Sign. Wave Height [m]
I sbove 1.4
12-14
10-12
08-10
06-08
04-06
02-04
B celov 02

[ undefined Value

660000 662000 664000 666000 668000 670000 672000 674000 676000 675000

[m]
4112017 19:00:00 Time Step 60 of 4390.

Hinh 5.3. Truong song dac trung khu vue nao vét trong mua gio Chuéng
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660000 662000 664000 666000 662000

Gi2A72017 15:00:00 Time Step 2000 of 4990.

670000

Sign. Wave Height [m]
I bove 1 4
12-14
10-12
08-10
05-08
0.4-06
02-04
B Below 0.2

] undefined value

||

672000 674000 676000 678000

Im]

Hinh 5.4. Truwong song dic trung khu vure nao vét trong mua gio Tay Nam

Palette

I Above 2.000
[ 11500-2.000
1 1.000- 1.500
I 0.500 - 1.000
W% [ ] Below 0.500

Hinh 5.5. Hoa song thang 01 khu vuc duw
kién nhan chim

N

Palette

B Above 2.000
[ 11.500-2.000
1 1.000 - 1.500
I 0.500 - 1.000
0%, [ ] Below 0.500

Hinh 5.6. Hoa song thang 02 khu vuc duw
kién nhan chim

Palette

I Above 2.000
[ 11.500-2.000
1 1.000 - 1.500
I 0.500 - 1.000
% [ Below 0.500

Hinh 5.7. Hoa song thang 03 khu vuc dw
kién nhan chim

Palette

I Above 2.000
[ 1.500-2.000
] 1.000 - 1.500
I 0.500 - 1.000
10% [ ] Below 0.500

Hinh 5.8. Hoa song thang 04 khu vuc duw
kién nhén chim
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Calm
45.50 %
Palette
I Avove 2.000
[_11.500-2.000
[ 1.000 - 1.500
I 0.500 - 1.000

10% [ ] Below 0.500

Hinh 5.9. Hoa song thang 05 khu vuc dw
kién nhén chim

Palette

I Above 2.000
[ 11.500-2.000
[ 1.000 - 1.500
I 0.500 - 1.000
10%, [ ] Below 0.500

Hinh 5.10. Hoa song thang 06 khu vue du

kién nhéan chim

Palette

I Above 2.000
] 1.500-2.000
] 1.000 - 1.500
[ 0.500 - 1.000
10%, [ Below 0.500

Hinh 5.11. Hoa song thang 07 khu vuc
du kién nhan chim

Palette

I Above 2.000
1 1.500 - 2.000
[ 1.000 - 1.500
[ 0.500 - 1.000
0%, [ ] Below 0.500

Hinh 5.12. Hoa song thang 08 khu vuc
du Kkién nhan chim

Calm
4313 %

Palette

I Above 2.000
[ 1.500 - 2.000
[ 1.000 - 1.500
I 0.500 - 1.000
10% [ ] Below 0.500

Hinh 5.13. Hoa song thang 09 khu vuc
du kién nhin chim

N

Palette

I Above 2.000
1 1.500 - 2.000

[ 1.000 - 1.500
I 0.500 - 1.000
10% [ | Below 0.500

Hinh 5.14. Hoa song thang 10 khu vuc
du kién nhan chim

31



Palette

I Above 2.000
[_11.500 - 2.000
[ 1.000 - 1.500
I 0.500 - 1.000

Palette
I Above 2.000

[ 1] Rgg?ggg %, [ | Below 0.500
I 0.500 - 1.000

%, [ | Below 0.500

Hinh 5.15. Hoa song thang 11 khu vwee | Hinh 5.16. Hoa séng thang 12 khu vuc
du kién nhan chim du kién nhéan chim

Nhin vao hoa s6ng tir hinh 5.5 d&én hinh 5.16 nhan thay tai khu vuc nhan chim
cac thang tir thang 4 dén thang 10 chiéu cao s6ng thap, hudng séng chu dao 1a huéng
SE. Tir thang 11 dén thang 3 niam sau chiéu cao song Ién, tan suat song Ion 2.0m
chiém tir 25% dén 40%. Chiéu cao song nay co thé gay kho khin va nguy hiém trong
qua trinh nhan chim ngoai bién. Do vay, két qua tinh toan nay ciing 14 co s& gilp chu
dau tu lya chon thoi diém nao vét nhan chim hop i, nham han ché téi da nhitng kho
khan vé mat thoi tiét gay ra.

5.2. Két qua mé phéng trudng dong chiy khu vue dw 4n

[m]

1110000

1100000

Current speed [mis]

T T T 1 T 1 T t 1 t 1 T f
610000 620000 630800 040000 650000 660000 670000 G3000D  GOOOOD 000D 700D 7AG00 730000
[m]
4/1/2017 5:00:00 Time Step 46 of 5083. Sigma Layer No. 2 of 3.

Hinh 5.17. Truong dong chiy khu vire du 4n trong pha triéu 1én (ting day)
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[m]

1110000

1100000 3 -

Current speed [mis]

[ undefined Value

t t t t t t t t t t t t t
610000 620000 630000 640000 650000  GG0000 670000 60000 630000 700000 710000 720000 730000
[m]
4/1/2017 5:00:00 Time Step 46 of 5083. Sigma Layer No. 1 of 3

Hinh 5.18. Truong dong chiay khu vuc dy 4n trong pha triéu Ién (ting giira)

[m]
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1100000

1090000

1080000

1070000

1060000

1050000

1040000
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1020000
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1000000

I selow 0.00

[ undefined value

980000 t 1 t ; f i f i ¥ T t T f
610000 620000 630000 64000 G50000 660000 GTODOD  GBOOOD G900D0 700000 TIOOD  7T20000 730000

[m]
442017 5:0000 Time Step 46 of 5083. Sigma Layer No. 3 of 3.

Hinh 5.19. Truong dong chiy khu vure dur 4n trong pha triéu Ién (ting mét)
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[m]

1110000

1100000

1090000

1080000
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1060000 - - -
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[ undefined Value
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[m]
4472017 11:00:00 Time Step 52 of 5083. Sigma Layer No. 2 of 3.

Hinh 5.20. Truomg dong chay khu vuc dy 4n trong pha triéu xudng (ting day)

[m]
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442017 11:00:00 Time Step 52 of 5083. Sigma Layer No. 1 of 3.

Hinh 5.21. Truomg dong chiy khu vure du 4n trong pha triéu xudng (tAng giira)
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[m]
4AHAT 11:00:00 Time Step 52 of 5083. Sigma Layer No. 3 of 3.

Hinh 5.22. Truomg dong chay khu vuc dy 4n trong pha triéu xudng (ting mit)

Qua truong dong chay nhan thay tai khu vuc nhan chim téc do dong chay trung
binh 0.4m/s, van téc I6n nhat khoang 0.8m/s.

VI - KET QUA MO PHONG QUA TRINH LAN TRUYEN BUN TRONG QUA
TRINH NHAN CHIM

Két qua md phong qua trinh lan truyén bun cat trén md hinh toan bao gom két
qua md phong tai khu vuc nao vét va két qua mo phong tai khu vuc nhan chim. Céc
két qua tinh todn khuéch tan tir thang 4 dén thang 10 hang nam trong qua trinh nao vét
va nhan chim dugc tinh toan song song trén cung mot ludi tinh vi qua trinh mé phong
phan nao tiém can gan hon véi qua trinh thi céng thyc té va thé hién rd duoc sy twong
tac giita hai qué trinh thi cong 1a nao vét va nhan chim, cac két qua riéng biét cho tung
khu vuc cu thé duoc thé hién cy thé trong myc 5.1 va 5.2. Tai muc nay dua ra cac buc
tranh tong quan trén toan bd khu vuc tng vai cac diéu kién tinh toan thi céng thuc té
(thoi diém, phuong phép thi cong...) do nha thau dé xuat.
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Hinh 6.1. Pham vi znh huéng ciia trwong ndng do bun cat vwret ngudng 16n nhit trén
toan b thoi gian thi cong tai ting mit (t6 hop rii ro nhit)
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HINVAAT 7:00:00 Time Step 0 of 0. Sigma Layer No. 2 of 3.
Hinh 6.2. Pham vi dnh huéng ciia trwong nong d9 bun cat virgt nguong I6m nhit trén
toan bd thoi gian thi cong tai ting giira (td hop rii ro nhét)
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Hinh 6.3. Pham vi dnh hwéng ciia trwong nong dd bun cat virgt ngudng I6m nhét trén
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Hinh 6.4. Pham vi anh huéng ciia trudong ndng do bun cat vret ngudng trung binh trén
toan b thoi gian thi cong tai tAng mit (to hop rii ro nhat)
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Hinh 6.5. Pham vi znh hudng ciia trudong ndng do bun cat virot nguong trung binh trén

toan bd thoi gian thi cong tai ting giira (t hop rii ro nhét)
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Hinh 6.6. Pham vi znh hudng ciia trudong ndng do bun cat virgt nguong trung binh trén
toan bo thoi gian thi cong tai tng day (to hop rii ro nhat)

Két qua phan tich trudng nong do bun cét tong hop cho thay, khi phan tich tac
dong rai ro I6n nhat, viing nao vét va viing nhan chim c6 sy tuong tac véi nhau. Tuy
nhién pham vi vuot ngudng cho phép theo quy dinh ciia B Tai nguyén va Moi truong
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khong xay ra d6i vai cac khu vyc du lich (Ba Pong) ciing nhu nuéi trong thuy hai san
tai Dan Thanh va BDong Hai.
6.1. Két qua mé phéng tai khu viee nao vét

Dé thé hién dugc mic d6 anh hudng cua qué trinh nao vét dén cac khu vuc lan
can théng qua chi sb do duc di duoc Bo Tai nguyén va Méi truong quy dinh nhom tu
van trich xuit cac két qua tinh toan theo dang truong, dang mit cit va dang diém. Voi
so do trich xuit cu thé nhu trinh bay tai hinh v& bén duéi.
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Hinh 6.7. So’ @6 trich xuat dir liéu bién dong do duc theo mit ciit trong thoi gian nao vét
doc theo tuyén ludng thiét ké
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Hinh 6.8. So' d6 trich xuét dir liéu bién dong dd duc theo cac diém doc ven bo tir khu du
lich Ba Pong dén khu nuéi trong thity hai san Pong Hai
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Dua trén sé liéu tinh toan dugc trich xuat tir diém P1 dén P8 twong Gng Véi Vi
tri tir khu du lich Ba Pong dén khu nudi trong thay san Pong Hai, tu van xay dung
biéu do bién thién do duc tai cac diém trén trong toan bo qua trinh thuc hién nao vét
(tir thang 4 dén thang 10), két qua cho thay tai khu du lich Ba Pong va khu nudi trong
thay san Bong Hai khéng c6 hién tuong do duc vuot ngudng cho phép. Do duc lon
nhat tai diém P4 va P5 (1a hai diém gan nhat khu vuc nao vét).

Point 1: Total SSC [ky/m*3] ——w
Point Z: Total $5C [kg/m*3] ——+
Point 3: Total SSC [kg/m*3]
Point 4: Total SSC [kg/m*3]
Point 5 Total S5G [kgim*3] —=—=
Point 6: Total SSC [ky/m*3] ——4
Point 7: Total $SC [kg/m*3]
Point 8: Total S5C [kg/m*3]

EMmassEmaFaintas)

00403+
oo 4
0.020 1+

oat0 3+

;
April May June July August September
217 07 w7 017 017 207

Hinh 6.9. Bién thién d$ duc tai cac diém tir P1 dén P8

Nhin vao db thi bién thién co thé thay rd do duc chi vuot ngudng tai khu vuc
diém P4 va P5. Bdi véi diém P4 do duc vuot ngudng cho phép vao thang 7 va thang 8.
Déi véi diém P5 do duc vuot ngudng cho phép vao thang 8 va thang 9. Qua day co thé
két luan, qua trinh nao vét khdng anh huong nhiéu dén cac khu vuc 1an can.

Dé thay rd hon duoc dién bién d6 duc trong qué trinh nao vét cd thé dua vao
cac hinh 5.10, md ta bién dong do duc doc theo tim ludng theo thoi gian (tir thang 4
dén thang 10) vai tong chiéu dai doc ludng la 7.500m.

[m] Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.10. Nong d§ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 1 tudn
nao vét

Vertical profile from (669171,1058907) to (672665,1053232)
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Hinh 6.11. Nong d§ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 2 tuin
nao vét
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Vertical profile from (863171,1068907) to (672665,1053232)
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Hinh 6.12. Nong d§ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 3 tuin

y
nao vet
Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.13. Nong d9 buin cat trong qua trinh nao vét doc theo MC tim luong sau 4 tuin
nao vét

(m] Vertical profile from (669171,1058807) to (672555,1053232)
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Hinh 6.14. Nong d9 bun cat trong qua trinh nao vét doc theo MC tim ludng sau 5 tuin
nao vét

Vertical profile from (668171,1058907) to (672555,1053232)
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Hinh 6.15. Nong d9 buin cat trong qua trinh nao vét doc theo MC tim ludng sau 6 tuin
nao vét

] Vertical profile from (868171,1058907) to (672566,1053232)
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Hinh 6.16. Nong d§ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 7 tuin
nao vét
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(m] Vertical profile from (889171,1058907) to (672555,1063232)
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Hinh 6.17. Nong d§ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 8 tuin
nao vét

Im] Vertical profile from (669171,1058907) to (672555,1063232)
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Hinh 6.18. Nong dj bun cat trong qua trinh nao vét doc theo MC tim ludng sau 9 tuin
nao vét

[m] Vertical profile from (669171,1068907) to (672555,1053232)
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Hinh 6.19. Nong d bun cat trong qua trinh nao vét doc theo MC tim ludng sau 10 tuin
nao vét

Vertical profile from (659171,1058907) to (672556,1053232)
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Hinh 6.20. Nong d¢ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 11 tuéin
nao vét

Vertical profile from (659171,1058907) to (672556,1053232)
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62272017 7:00:00 Time Step 2016 of 4792.

Hinh 6.21. Nong d9 bun cat trong qua trinh nao vét doc theo MC tim luong sau 12 tuén
nao vét
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Vertical profile from (669171,1058907) o (672655,1083232)
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Hinh 6.22. Nong d9 bun cat trong qua trinh nao vét doc theo MC tim ludng sau 13 tuéin

nao vét
- Vertical prorﬂe from (669171,1058907) to (672555,1053232)
e I N -
e
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Hinh 6.23. Nong d¢ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 14 tuén
nao vét

Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.24. Nong do bun cat trong qua trinh nao vét doc theo MC tim luong sau 15 tuan
nao vét
[ml Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.25. Nong d¢ bun cait trong qua trinh nao vét doc theo MC tim luong sau 16 tuan
nao vét
[ml Vertical profile from (669171,1058907) to (672555,1063232)
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Hinh 6.26. Nong d¢ bun cat trong qua trinh nao vét doc theo MC tim luong sau 17 tuan
nao vét
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[m] Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.27. Nong d¢ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 18 tuén
nao vét

[m] Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.28. Nong d9 bun cat trong qua trinh nao vét doc theo MC tim ludng sau 19 tuin
nao vét

Vertical profile from (669171,1058807) to (672555,1053232)
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Hinh 6.29. Nong d¢ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 20 tuéin
nao vét

Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.30. Nong d bun cat trong qua trinh nao vét doc theo MC tim ludng sau 21 tuan
nao vét

[m] Vertical profile from (669171,1058907) to (672555,1053232)
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Hinh 6.31. Nong d9 bun cat trong qua trinh nao vét doc theo MC tim luong sau 22 tuin
nao vét
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m] Vertical profile from (669171,1068907) to (672555,1053232)
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Hinh 6.32. Nong d9 bun cat trong qua trinh nao vét doc theo MC tim ludng sau 23 tuén

nao vét

P&

Vertical profile from (669171,1058907) to (672566,1063232)

s
P9

P7

u
1000

Y14/2017 7:00:00 Time Step 4032 of 4792

T T T T T u
3500 5000 5500 6500 000 7500
[m]

Hinh 6.33. Nong do bun cat trong qua trinh nao vét doc theo MC tim ludng sau 24 tuiin

nao vét

m] Vertical profile from (669171,1068907) to (672565,1053232)
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Hinh 6.34. Nong d¢ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 25 tuéin

nao vét

Vertical profile from (669171,1058907) to (672555,1053232)
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[m]

Hinh 6.35. Nong d¢ bun cat trong qua trinh nao vét doc theo MC tim ludng sau 26 tuiin

r
nao vet
[m] Vertical profile from (669171,1058907) to (672565,1053232)
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Hinh 6.36. Nong d9 bun cat trong qua trinh nao vét doc theo MC tim luong sau 27 tuén

nao vét
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Vertical profile from (869171,1058907) to (672555,1053232)
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Hinh 6.37. Nong d bun cat trong qua trinh nao vét doc theo MC tim ludng sau 28 tuin

nao vét
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Hinh 6.38. Truomg do duc khu vire nao vét sau 1 tuén thi cong
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Hinh 6.39. Truomg dé duc khu vire nao vét sau 2 tuén thi cong
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Hinh 6.40. Truong dé duc khu vire nao vét sau 3 tuén thi cong
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Hinh 6.41. Truong dé duc khu vire nao vét sau 4 tuén thi cong
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Hinh 6.42. Truomg dé duc khu vire nao vét sau 5 tuén thi cong
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Hinh 6.44. Truomg d6 duc khu vire nao vét sau 7 tuén thi cong
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Hinh 6.45. Truomg d6 duc khu vire nao vét sau 8 tuan thi cong
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Hinh 6.48. Truomg dé duc khu vire nao vét sau 11 tuéin thi cong
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Hinh 6.52. Truong do duc khu vire nao vét sau 15 tuéin thi cong
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Hinh 6.54. Truomg dé duc khu vire nao vét sau 17 tuéin thi cong
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Hinh 6.55. Truomg d6 duc khu vire nao vét sau 18 tuéin thi cong
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Hinh 6.57. Truomg d6 duc khu vire nao vét sau 20 tuéin thi cong
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Hinh 6.58. Truomg d6 duc khu vire nao vét sau 21 tuéin thi cong
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Hinh 6.59. Truong do duc khu vuc nao vét sau 22 tuin thi cong
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Hinh 6.60. Truomg do duc khu vire nao vét sau 23 tuin thi cong
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Hinh 6.61. Trwong dj duc khu vuc nao vét sau 24 tuan thi cong
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Hinh 6.62. Truong do duc khu vuc nao vét sau 25 tuan thi cong
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Hinh 6.63. Truomg dé duc khu vire nao vét sau 26 tuiin thi cong
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Hinh 6.64. Truomg d6 duc khu vire nao vét sau 27 tuéin thi cong
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AT T80 Time Step 28 of 12 Sigma Layer Mo 1 of 3.

Hinh 6.65. Truong do duc khu vire nao vét sau 28 tudin thi cong
6.2. Két qua mé phong tai khu vee nhan chim
Pé danh gia dwgc mic d6 anh huong caa qua trinh nhan chim ngoai bién, tu
van tién hanh trich xuét két qua tinh toan theo 02 mit cit theo phuong doc theo duong
bo va phuong vuong goc voi duong bo nhu hinh vé bén dudi:
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Hinh 6.68. Truomg d6 duc theo mit cit MC1 sau 2 tuan nhin chim
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Vertical profile from (697515,1032568) to (669650,1062755)
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Hinh 6.69. Trwong do duc theo mat cat MC1 sau 3 tuan nhan chim
[l Vertical profile from (697515,1032568) to (669650,1062755)
Ao B A T i
0 200 4000 6000 8000 10000 12000 14000 16000 15000 2000 200 24000 26000 2800 10000 32000 1000 36000 3000 Wll[lm]
Hinh 6.70. Trwong do duc theo mat cat MC1 sau 4 tuan nhan chim
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Hinh 6.71. Trwong do duc theo mat cat MC1 sau 5 tuan nhan chim
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Hinh 6.73. Truomg d6 duc theo mit cit MC1 sau 7 tuan nhin chim
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[ml Vertical profile from (697515,1032568) to (669650,1062755)
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Hinh 6.74. Trwong do duc theo mat cat MC1 sau 8 tuan nhan chim
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Hinh 6.75. Trwong do duc theo mat cat MC1 sau 9 tuan nhan chim
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Hinh 6.76. Trwong do duc theo mat cat MC1 sau 10 tuan nhan chim
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Hinh 6.77. Trwong do duc theo mat cat MC1 sau 11 tuan nhan chim
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Hinh 6.78. Truomg dé duc theo miit cit MC1 sau 12 tun nhéin chim
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Vertical profile from (697515,1032568) to (669650,1062755)
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Hinh 6.79. Trwong do duc theo mat cat MC1 sau 13 tuan nhin chim
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m] Vertical profile from (697515,1032568) to (668650,1062755)
Ll 2000 4000 6000 8000 10000 12000 14000 16000 13000 20000 22000 24000 26000 26000 30000 32000 34000 36000 3000 400\'l[ﬂm]
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Hinh 6.82. Trwong do duc theo mat cat MC1 sau 16 tuan nhan chim
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Hinh 6.83. Truong d6 duc theo miit cit MC1 sau 17 tudn nhéin chim
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Vertical profile from (697515,1032568) to (669650,1062755)
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Hinh 6.84 Truong d¢ duc theo mit cit MC1 sau 18 tudn nhan chim
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Hinh 6.85. Trwong do duc theo mat cat MC1 sau 19 tuan nhin chim
m] Vertical profile from (697515,1032568) to (669650,1062755)
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Hinh 6.86. Trwong do duc theo mat cat MC1 sau 20 tuan nhan chim
Vertical profile from (637515 1032568) to (69650,1062755)
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Hinh 6.87. Trwong do duc theo mat cat MC1 sau 21 tuan nhan chim
m] Vertical profile from (697515,1032568) to (669650,1062755)
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Hinh 6.88. Truong d9 duc theo mit cit MC1 sau 22 tuin nhin chim
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] Vertical profile from (637515,1032668) to (669650,1062755)
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Hinh 6.89. Truong d§ duc theo mit cit MC1 sau 23 tudn nhan chim
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Hinh 6.90. Truong dé duc theo miit cit MC1 sau 24 tudn nhin chim
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Hinh 6.91. Trwong do duc theo mat cit MC1 sau 25 tudn nhén chim
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Hinh 6.92. Truomg dé duc theo miit cit MC1 sau 26 tudn nhin chim
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Hinh 6.93. Truong d6 duc theo miit cit MC1 sau 27 tudn nhéin chim
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m Vertical profile from (653064,1014435) to (710783,1064966)

Vertical profile from (897515,1032568) to (669650,1062755)
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Hinh 6.94. Truong d¢ duc theo mit cit MC1 sau 28 tudn nhan chim
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Hinh 6.95. Trwong do duc theo mat cit MC2 sau 1 tuan nhin chim
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Hinh 6.96. Truomg do duc theo mit cit MC2 sau 2 tuan nhin chim

Vertical profile from (653064, 1014435) to (710783,1064865)
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Hinh 6.97. Truomg dé duc theo mit cit MC2 sau 3 tudn nhin chim
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Hinh 6.98. Truomg dé duc theo mit cit MC2 sau 4 tudn nhin chim
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Vertical profile from (653064,1014438] to (710783,1064966)
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Hinh 6.99. Truomg d6 duc theo mit cit MC2 sau 5 tuan nhan chim
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Hinh 6.100. Trudng do duc theo mét cit MC2 sau 6 tuin nhin chim
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Hinh 6.101. Trudng dé duc theo mét cit MC2 sau 7 tuin nhén chim
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Hinh 6.102. Trudng do duc theo mét cit MC2 sau 8 tuin nhén chim
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Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.103. Truong do duc theo mat cat MC2 sau 9 tuan nhin chim
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Hinh 6.105. Truwdong do duc theo mat cat MC2 sau 11 tuan nhan chim
m] Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.106. Trudng d duc theo mit cat MC2 sau 12 tuin nhin chim
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Vertical profile from (653064,1014435) to (710763,1064966)
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Hinh 6.107. Truwdomng do duc theo mat cat MC2 sau 13 tuan nhan chim
m] Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.108. Truong do duc theo mat cat MC2 sau 14 tuan nhan chim
Im] Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.109. Trudng d duc theo mit cat MC2 sau 15 tuin nhan chim

Vertical profile from (653064,1014435) to (710763,1064966)
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Hinh 6.110. Truong d duc theo mit cat MC2 sau 16 tudn nhin chim
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Vertical profile from (663084,1014435) to (710783,1064966)
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Hinh 6.111. Trudng d duc theo mit cat MC2 sau 17 tuan nhén chim

Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.112. Trudng d) duc theo mit cit MC2 sau 18 tuan nhan chim

Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.113. Trudng do duc theo mit cit MC2 sau 19 tuan nhan chim
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Hinh 6.114. Truong do duc theo mit cit MC2 sau 20 tuan nhin chim
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Vertical profile from (653084,1014435) to (710783,1064966)
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Hinh 6.115. Truong d duc theo mit cat MC2 sau 21 tuin nhin chim

Vertical profile from (653084,1014436) to (710783,1064966)
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Hinh 6.116. Trudng do duc theo mit cit MC2 sau 22 tuan nhan chim

Vertical profile from (653084,1014435) to (710783,1064966)
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Hinh 6.117. Trudng dd duc theo mit cit MC2 sau 23 tuan nhan chim
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Hinh 6.118. Truong do duc theo mit cit MC2 sau 24 tuan nhin chim
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[ml Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.119. Truwong d duc theo mit cat MC2 sau 25 tuan nhin chim
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1011972017 7:00:00 Time Step 4672 of 5500.

Hinh 6.120. Trudng dd duc theo mit cit MC2 sau 26 tuan nhan chim
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Im] Vertical profile from (653064,1014435) to (710783,1064866)
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Hinh 6.121. Trudng do duc theo mit cit MC2 sau 27tudn nhin chim

Im] Vertical profile from (653064,1014435) to (710783,1064966)
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Hinh 6.122. Trudng d§ duc theo mit cat MC2 sau 28 tuin nhin chim

Total SSC [kgim"3]

Qua phan tich cac mit cit theo hai tuyén song song véi dudng bd va vudng goc

v6i duong bd nhan thay:

- Theo tuyén tir ngoai khoi vao bo (tuyén vudng goc véi duong bo), ban kinh
anh huong cua ludi d6 duc vuot ngudng tinh tir vi tri nhan chim 16n nhét tir 10km -
12km 14 thoi diém sau 28 tuan nhan chim. Déi voi thai diém 1én nhét, ludi do duc

vurot ngudng theo quy dinh nay van con cach bo khoang 8km - 10km.
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- Theo phuong song song v6i bo, ban kinh anh hudéng cua ludi d6 duc vuot
ngudng tinh tir vi tri nhan chim 16n nhat tir 15km - 20km. Phéat trién theo hudng vé
phia Bic va Phia Nam.

Qua phan tich hai mit cat nhan thay, do duc ¢ xu thé lan truyén theo phuong
Béc Nam, huéng lan truyén vao bd ¢6 phan han ché hon.
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/662017 7:00:00 Time Step 1 of 32. Sigma Layer No. 1 of 3.

Hinh 6.123. Trudng d§ duc theo khu vire nhan chim sau 1 tuin nhan chim
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414372017 T-00:00 Time Step 2 of 32. Sigma Layer No_ 1 of 3.

Hinh 6.124. Truong do duc theo khu vire nhan chim sau 2 tuin nhan chim
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Hinh 6.125. Trudng d§ duc theo khu vire nhan chim sau 3 tuin nhan chim
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Hinh 6.126. Trudng d duc theo khu vire nhan chim sau 4 tuan nhan chim
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50472017 7:00:00 Time Step 5 of 32. Sigma Layer No. 1 of 3.

Hinh 6.127. Trudng dd duc theo khu vire nhin chim sau 5 tuin nhan chim
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51172017 7:00:00 Time Step 6 of 32 Sigma Layer No. 1 of 3.

Hinh 6.128. Truong do duc theo khu vire nhan chim sau 6 tuan nhan chim
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51872017 7-00:00 Time Step 7 of 32. Sigma Layer No_ 1 of 3

Hinh 6.129. Truong dd duc theo khu vire nhin chim sau 7 tuin nhan chim
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5(25(2017 7-00:00 Time Step 8 of 32. Sigma Layer No. 1 of 3.

Hinh 6.130. Truong do duc theo khu vire nhan chim sau 8 tuin nhan chim
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Hinh 6.131. Trudng dd duc theo khu vire nhin chim sau 9 tudn nhan chim
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Hinh 6.132. Truong do duc theo khu vire nhin chim sau 10 tuin nhan chim
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Hinh 6.133. Trudng d duc theo khu vire nhan chim sau 11 tudn nhén chim
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Hinh 6.134. Truong do duc theo khu vire nhin chim sau 12 tuin nhan chim
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6/29/2017 7:00:00 Time Step 13 of 32. Sigma Layer No. 1 of 3.

Hinh 6.135. Trudng d duc theo khu vire nhan chim sau 13 tudn nhén chim
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Ti672017 7:00:00 Time Step 14 of 32. Sigma Layer No. 1of 3.

Hinh 6.136. Truong do duc theo khu vire nhin chim sau 14 tuin nhan chim
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THY2017 7:00:00 Time Step 15 of 32. Sigma Layer No. 1 of 3.

Hinh 6.137. Trudng d duc theo khu vire nhan chim sau 15 tuin nhén chim
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Hinh 6.138. Truong do duc theo khu vire nhin chim sau 16 tuin nhan chim
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712772017 7:00:00 Time Step 17 of 32. Sigma Layer No. 1 of 3.

Hinh 6.139. Trudng d duc theo khu vire nhan chim sau 17 tudn nhén chim
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/32017 7:00:00 Time Step 16 of 32. Sigma Layer No. 1 of 3.

Hinh 6.140. Truong do duc theo khu vire nhin chim sau 18 tuin nhan chim
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Hinh 6.141. Trudng do duc theo khu vire nhin chim sau 19 tuin nhin chim
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BATIZ01T 7:00.00 Time Step 20 of 32. Sigma Layer No. 1 of 3.

Hinh 6.142. Trudng d duc theo khu vire nhan chim sau 20 tuin nhén chim
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/2472017 T-00:00 Time Step 21 of 32. Sigma Layer No. 1 of 3.

Hinh 6.143. Trudng do duc theo khu vire nhin chim sau 21 tuin nhin chim
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Hinh 6.144. Truong do duc theo khu vire nhin chim sau 22 tuin nhan chim
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7/2017 T-00:00 Time Step 23 of 2. Sigma Layer No. 1 of 3.

Hinh 6.145. Truong d duc theo khu vire nhan chim sau 23 tuin nhin chim
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91472017 7:00:00 Time Step 24 of 32. Sigma Layer No. 1 of 3

Hinh 6.146. Trudng d duc theo khu vire nhan chim sau 24 tuin nhén chim
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924/2017 7:00:00 Time Step 25 of 32. Sigma Layer No. 1 of 3
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Hinh 6.147. Truong do duc theo khu vuc nhan chim sau 25 tudn nhan chim
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/2872017 T-00:00 Time Step 26 of 32. Sigma Layer No. 1 of 3.

Hinh 6.148. Truong do duc theo khu vire nhin chim sau 26 tuin nhan chim
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Hinh 6.149. Trudng do duc theo khu vire nhin chim sau 27 tuin nhin chim
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Hinh 6.150. Trudng d duc theo khu vire nhan chim sau 28 tuin nhén chim
VII - KET QUA TiNH TOAN BOI LANG XOI LO TRONG QUA TRINH NAO VET
—NHAN CHIM
Két qua tinh toan boi lang xdi 16 duoc thé hién qua so do boi lang x6i 16 tong
thé ca khu vuc nao vét va nhan chim, véi budc thoi gian 15 ngay. Két qua duoc thé
hién tir hinh 7.1 dén 7.15.
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Hinh 7.1. Bién d6i dia hinh khu vire nao vét va nhin chim sau 15 ngay thi cong
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Hinh 7.2. Bién d6i dia hinh khu vire nao vét va nhin chim sau 30 ngay thi cong
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Hinh 7.3. Bién d6i dia hinh khu vire nao vét va nhén chim sau 45 ngay thi cong
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Hinh 7.4. Bién doi dia hinh khu vire nao vét va nhan chim sau 60 ngay thi cong
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Hinh 7.5. Bién d6i dia hinh khu vire nao vét va nhin chim sau 75 ngay thi cong
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Hinh 7.6. Bién d6i dia hinh khu vire nao vét va nhin chim sau 90 ngay thi cong
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Hinh 7.7. Bién doi dia hinh khu vire nao vét va nhan chim sau 105 ngay thi cong

]

e

. Resort B Doy

s e e T e T e T e e

U SRS Sl 11 2 W BN . o0 ol IR O W 7Y 2 /£ OO OO NGO U OUO U SOUOOOOUUU N SOOI SOOI B8

T De- Aaneae

seton 5

st

szt

Tsotor

Tston

. 7 Total beg thicimes change

: m
H e 05
: | ezes
: [T
: 1800
H Beiow 10

o ; i : ; ; ] Unéefine Yahue

=0 i ot w0t ol oo arston [ w0 woma w5 Tosonn e
il

T2UZHT 74000 Time Step B of 15

Hinh 7.8. Bién déi dia hinh khu vuc nao vét va nhin chim sau 120 ngay thi cong
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Hinh 7.9. Bién déi dia hinh khu vire nao vét va nhin chim sau 135 ngay thi cong
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Hinh 7.10. Bién d6i dia hinh khu virc nao vét va nhan chim sau 150 ngay thi cong
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Hinh 7.11. Bién d6i dia hinh khu vuc nao vét va nhan chim sau 165 ngay thi cong
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Hinh 7.12. Bién d6i dia hinh khu virc nao vét va nhan chim sau 180 ngay thi cong
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Hinh 7.13. Bién d6i dia hinh khu vuc nao vét va nhan chim sau 195 ngay thi cong
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Hinh 7.14. Bién d6i dia hinh khu vuc nao vét va nhan chim sau 210 ngay thi cong
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Hinh 7.15. Bién d6i dia hinh khu virc nao vét va nhan chim sau 225 ngay thi cong
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Két qua md phong da dong thoi thé hién dugc su bién dbi dia hinh day do qua
trinh nao vét va nhan chim. Bac biét luu y tai khu vuc nhan chim, sau qua 225 ngay thi
cong (Tur thang 4 dén thang 10) dia hinh day bién d6i véi mic cao do thay d6i > 0.5
van nam gon trong pham vi dién tich dugc cap phép du kién nhan chim véi tong dién
tich khoang 2.500ha.

VI - KET LUAN

Qua két qua tinh toan trong khoang thoi gian twong ty tir thang 4 nam 2019 dén
thang 10 nam 2019 cho mét dot nhan chim vao gié mua Tay Nam két qua cho thay:

Khi tinh toan d6ng bd qua trinh nao vét va nhan chim xa day trong gié mua Tay
Nam (thoi gian dy kién nhan chim tir thang 4 dén hét thang 10 ndm 2019 va 2020) cho
két qua d6 duc dai ven bd do anh huong cia qué trinh nhan chim khong vuot ngudng
cho phép >0.05kg/m?® (theo QCVN 10-MT:2015/BTNMT). Dac biét khi xem xét cu
thé tai cac diém dic trung cho khu vuc du lich (Khu Resort Ba Pong), nudi trong thiy
hai san (Dan Thanh, Pong Hai) cho thay két qua khong vuot ngudng cho phép nhu da
néu ¢ trén, nén co thé nhan dinh qué trinh nhan chim khéng tac dong tiéu cuc téi cac
hoat dong ké trén.

Két qua tinh toan qua trinh khuéch tan véi phuong an nhan chim dwoc lya chon
(thé hién trén mit bang va mat cat) cho thay khi déanh gia vé mat d6 duc nuéc bién dua
trén tiéu chuan QCVN 10-MT:2015/BTNMT qué trinh nhan chim khéng anh huong
téi khu vuc ven bo.

Két qua tinh toan thoi gian tré lai diéu kién ban dau cho thay sau khoang thoi
gian tr 2,5 dén 3 thang moi trudng s& tro vé diéu kién tu nhién.
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