Béo c4o nghién ctru khoa hoc

NGHIEN CU’U TINH TOAN LAN TRUYEN MAN KHU
VUC ClrA SONG BA LAT

SVTH: Dong Thi Dung, 16p 54B2
GVHD: PGS.TS Nghiém Tién Lam

SV: Bong Thi Dung  Lop:54B2 1



Contents

1.

DR VA B8 oottt e e e ettt e ettt e et et et e e et e et et et et e e s eaeeees 3
1.1.  Muc ti€u va pham Vi ca NZHIEN CTU ...ovvieiiieeiie et eiie et erteeeiee et et eeteeeereesebeesreesnreeenseeens 3
1.2.  Phuong phap NGHISN CTU .....cccviiiiiiieiiiieie ettt ettt ste e s te e s teeestaeeeseessseesnsaesnseeenseeans 3
Giéi thiéu vé khu vuc NGRIEN CTU....iiiiiiiiiie ettt ettt et e et e et e e sabeessbeeesseeessaeensaeessseessseensseas 4
2 D VA R ¢y 0 5T 1 SRS 4
0 Q1Y I 1 TSP 5
2.3, THUY VAN CUA SOMNE ...oeeivieiiiieeiieeiie ettt esteesiteeeseesteeeseeesseeessseessseessseessssessssesssssesssessssesssseesssesans 5
2.4, HAL VAN DIEN coovvooieerieiieie ettt 6
2R TR 5 1o 1 o1 F: 1 s DOUUU OO 6
2.6,  Hién trang XAm NHAP MAN ...ccccviiiiiiiiiieiieeiieecieeeiee et eereeeseaeesbeessbeesssaeessaeessseessseesssesssseessseeans 6
Ung dung mé hinh EFDC tinh toan thay dong lyc va xAm nhdp man ving clta SONg .............cocvvee.... 6
3.1.  Téng quan v& mo hinh t04n EFDC .........ouiiueieeieeeeeeeeeeeeeee oo 6
3.2.  Thiét 1ap m6 hinh EFDC cho khu vigc Ctra Ba Lat........ccccoovieeiiiiiiieiieceeceecee e 7
32,10 CAC S8 THEU CO DA covvurvereeieiet ettt 7
(1) Tai HEU d1a NINK .ottt ettt ee e 7
(2) SO 18U thily, NAT VAN ......veeeeeeeeeeeeeeeeeeeeee e 8
3.3.  Thiét 1ap mo6 hinh thiy dOng Irc Cra Ba Lat ........o..covuveeveeeeeeeeeeeeeeeeeeeeeeeee e 8
3.3.1. Thibt 18P MiBN tINA TOAN .....v.eveeeeeeeeeeeeeeee e eneees 8
3.3.2. Thibt 18P GiCU KIEN DIBN......eeeeeeeeeeeeeeeeeeee e eneees 9
3.3.3.  Thibt 18p dicu Kidn Dan QAU ........o.oiviveeeeeeeee et 10
3.3.4. Hi¢u chinh mo hinh thUy GOng IWC.......cooviiieiiiie e e 11
A, ThOi Ky tIN tOAN .....eiiieiiiii et et e e s b e e st e e sstaeessaeesbeessseesnsaennreas 12
b.  Thiét 1ap thong s6 MO hinh thily IUC .......o.vevieieeeeeeeeeeee e, 12
3.3.5.  Kiém dinh mo hinh thity ONE IUC .....viveeeieeeeeeeeeeeee et 15
3.4. Thiét 1ap mo6 hinh tinh toan lan truyén man cho khu vuc CraBa Lat............coeevvvviiiiiinnnnn. 17
34.1. PHAmm Vi THEN HN ORI 1.ttt e e e e e e e e e e s s eeeeeeeseeeeens 17
3.4.2. ThOi gIan tINH tOAN .......ccvieiiieiiieciie ettt e st e et eebeeetaeestaeetaeesseessseesnsaesnseas 17
343, DICUKIEN DAN QAU c.oooivvriiioiii et 17
344, DIUKIEN DIN covouoiieiieriiieei ettt 17
34.5. Hiéu chinh m6 hinh lan truyén 100721 o HUR RO 18
3.4.6. Kiém dinh mé hinh lan truyén 1001 o KO 22
Két luan va kién F0T < oL OO RRUUSURUURURRPR 27

SV: Bong Thi Dung  Lop:54B2 2



1. Pit van dé

Hién nay, myuc nude bién dang cao do khi hau thay doi dang 1a mot nguy co nghiém
trong co tinh todn cu, va nguy co nay cang tré nén nghiém trong hon di voi nhimg
nudc cd6 mat d6 dan cu day dic ¢ nhitng vung dat thdp va ven bién nhu Viét Nam.
Murc nudce bién dang cao 1am qué trinh xAm nhap min tai ving ctra séng thudc dai ven
bién ddng bang Bic Bo dién bién phuc tap va cang 1an siu vao trong dat lién, anh
huong dén qua trinh 1iy nuéce phuc vu cac nganh kinh té. Vi vdy can phai c6 tinh toan
xac dinh dién bién qua trinh thuy lyc va xam nhap man cua h¢ théng vung ctra song
ven bién. Trong nghién clru nay ta s¢€ tinh toan su van chuyén chét, lan truyén man cua
Ba Lat, noi Séng Hong db ra bién.
1.1. Muc tiéu va pham vi ctiia nghién ciru
Nghién ctru nay duogc thuc hién nham danh gia sy lan truyén, xam nhap man tai khu

vuc ctra song Ba Lat ndm giira hai tinh Nam Dinh va Thai Binh.

Pham vi nghién ctru 1a bai toan thuy luc va lan truyén man khu vuc ctra Ba Lat voi
anh hudng cua ché do thuy triéu va dong chay tir cac séng. Vung nghién ctru 1a khu
vuc cira song it chiu tac dong cua song, gid nén c6 thé bo qua tac dong cua qué trinh
song, gio.
1.2. Phwong phap nghién ciru

Nghién ctru dugc thuc hi¢n véi cdc phuong phap nghién ctru chinh nhu phuong phap
tiép can ké thira, phuong phap phén tich tong hop va phuong phap mé hinh toan.
Nghién ctru ké thira cac két qua nghién ctu vé khu vuc d3 duge thue hién trude day,
ké thira, ap dung c6 chon lgc cac kién thtrc va cong cyu mo hinh vé thuy dong luc hoc,

lan tryén man hi¢n c6 trén thé gidi va trong nude.

Dé tai nghién ctru khai thac, st dung b phan mém mé hinh EFDC dé mo phong thiy
ché do thuy dong luc hoc, chét luong nude khu vyc nghién ctru cung véi cac cong cu
xtr 1 s6 liéu khac. Theo phwong phap mé hinh toan, cin cir vao cac sb liéu thu thip va

muc dich nghién ctru, d6 an da thuc hién cac budc:

¢ Thiét I1ap mién tinh toan, ludi tinh, cac tram ki€m tra
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¢ Thiét 1ap diéu kién ban dau, diéu kién bién (bién trén, bién dudi)

+» Hiéu chinh, kiém dinh mo hinh.

Sau khi da dugc hiéu chinh va kiém dinh, mo hinh c6 thé dwoc dung dé tinh toan mo
phong phuc vu cho viéc phén tich hién trang ché d6 thuy dong luc, lan truyén min cia

khu vuc nghién ctru.

2. Gi6i thiéu vé khu vire nghién ciru
2.1.Vj tri dia Iy

Hé thdng song Hong 1a mot mang ludi cac con song, tp hop quanh con song chinh 1a
song Hong, gop nude cho song Hong hodc nhan nudce cua con song nay db ra Bién
DPoéng. Hé thong song Hong tao nén phan 16n dién tich déng bang Bic Bo, mot ving

binh nguyén tam giac chau tho 16n thir hai ctia Viét Nam.

Cira Ba Lat 13 két thiic ctia song Hong d6 ra bién nim & 20°19 d6 vi Bic, 106°31 do
kinh Pong. Cira Ba Lat 13 noi tiép giap dia gi6i hanh chinh giira hai huyén Giao Thuy
(Nam Dinh) va Tién Hai (Thai Binh). Pay 1a khu vuc ngip nuéc cira séng mang y

nghia rat quan trong vé mat kinh té xa hoi, sinh hoc ciing nhu nghién ctru khoa hoc.

4 /
Ctp, Nam Qinh
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Hinh 1: Khu vwc nghién ciru cwra song Ba Lat
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2.2.Khi hiu
Khi hdu mang tinh chét chung cua khi hau déng b'?lng Bic B, thudce khi hau nhiét d6i

gi6 mua am, c6 4 mua rd rét (xuan, ha, thu, dong), mua dong khi hau kho do chiu tac
dong cua gié mua dong biac. Khi hau nhiét déi gié mia 4m c6 mua déng lanh tir thang
11 dén thang 2. Mua hé tir thang 5 dén thang 9. Nhiét do trung binh nam khoang 24°C.
Luong mua trung binh 1175mm vé6i sb ngdy mwa khoang 133 ngdy. Hai hudng gid
chinh trong nim & day 1a hudng Pong Bic tir thang 10 dén thang 3 niam sau. Hudng
Poéng Nam tir thang 4 dén thang 9.

2.3. Thiy van ctra song

Vung ven bién tinh tinh Nam Dinh, Thai Binh c¢6 4 cira song 16n, d6 1 cira séng Ba
Lat (song Hong), ctra song Ninh Co , ctra song Pay va ctra song Tra Ly, song Ludc.
Mat d6 song trong ving khong cao (0,33km/km2) nén khi Iii xay ra van c6 hién tuong
ngap ung tam thoi tai mot ) vung, dac biét la ddi véi vung ven bién nhu cau rira min

rat 1on, do d6 hé thdng séng nay can phai duoc ting cudng bang cac kénh muong tudi

tiéu.
Bang 1: Mot s tram do thuy van

STT Tram Kinh do Vidé Ghi chu

1 Ba Lat 20°19 10631 Thuy Vin
2 Duong Liéu 20°20 106°24 Thiy Vin
3 Vii Thuan 20°23° 106°18 Thuy Van
4 Hanh Thién 20°20 106°18 Thuy Vian
5 Ngo Xa 20723 106°16 Thuy Van
6 Phu Hao 20°25 106°13 Thuay Van
7 Nhét Tao 20°35 106°07 Thuay Van
8 Tién Puc 20°35° 106°24° Thay Vin
9 Triéu Duong 20°38 106°05 Thuay Van
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2.4. Hai viin bién
Ché do song cua khu vuc thay doi theo miia. Vao mua lanh, hudng séng chinh & ngoai
khoi 12 Pong Bic, Pong, con ¢ ven bo 1a cac hudng Pong, Pong Bic va Dong Nam.
Thily tridu tai ving bién Nam Dinh-Thai Binh thudc ché d6 nhat triéu, mot ngay co
mdt dinh triéu va mot chan tridu, véi bién d6 tridu thudc loai 16n nhit nuée ta, bién do
triéu trung binh tr 1,6 — 1,7m, 16n nhat dat 3,3m, nho nhét 1a 0,1m. Anh huong cua
thuy triéu dén cac song trong ving rat 1on.

2.5.D0 man
O ngoai khoi Bién Dong hau nhu khong ddi, vé mia mua dd man khoang 32%o0 con
mua kho 13 33%o. O ving ven bién, d6 nhiém min thay d6i theo mua do anh huong
clia nudc ngot tir cac song dd vao. Chiéu dai xAm nhap min trung binh 1%o0 va 4%o
trén song Hong twong tmg 14 12 km va 10 km. Chiéu dai xdm nhap man 1%o sau nhat
da xay ra trén song Hong 1a 14 km. D6 min trén cac song ven bién ting tir ddu mua
dén gitta mua kho va sau d6 giam dan dén cudi mua vu. Sy thay ddi nay c6 lién quan
t61 dong nudc ngot tir thuong ngudn do ve.

2.6. Hién trang xam nhap man

Cung v6i toc do phat trién theo huéng cong nghiép hoa, hién dai hoa ca nudc, ciing
nhu céc tinh 1an can thi tinh Thai Binh, Nam Dinh ciing dang timg budc chuyén dan
tor tinh canh tac nong nghi¢p sang xay dung hinh thanh cac khu, cum cong nghiép.
Ngudn nude tai cira Ba Lat cling c6 nhitng bién dong dudi su tac dong cua khi twrong
thily vin va cac hoat dong cta con ngudi. Bén canh d6 hai bén bd nhu cau sir dung
nudc ngdy cang ting do ting dan sb va phat trién kinh té - xa hoi. Vi vay cong tac diéu
tra, du bao, xac dinh vung xadm nhap man, mac dg lan truyén man 12 rat can thiét trong
cong cudc phat trién kinh té xa hoi.
3. Ung dung md hinh EFDC tinh toan thity dong hrc va xAm nhip min ving
cura song
3.1. Tong quan vé mo hinh toan EFDC
Mo hinh EFDC (Environmental Fluid Dynamics Code) 12 mot phan mém mé hinh
toan c6 kha niang dy bao, tinh toan va mé phong cac qua trinh dong chay, lan truyén
vét chit c6 tinh dén céc qua trinh sinh - dia - hoa trong song, sudi, ho, cira song, ven

bién, cung bién va dai duong. M6 hinh dugc co quan bao v¢ méi truong My US EPA
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phat trién tir nhirng nam 1980, dén 1994 duoc cac nha khoa hoc Vién Khoa Hoc  Bién
Virgina tiép tuc x4y dung. M6 hinh dugc xdy dung dua trén cac phuong trinh dong
Irc hoc (bao toan vt chit, bao toan dong luong va bao toan ning lugng), nguyén tic
bao toan khdi luong va bao toan thé tich. M6 hinh 1a mé hinh da chiéu (1 chiéu, 2
chiéu, 3 chiéu) nén c6 kha nang dat do chinh xac cao trong viéc mé hinh hoéa cac h¢
théng dam lay, dat ngap nudc, kiém soat dong chay, cac dong sinh song gan bd va cac
qua trinh van chuyén trim tich.

Mo hinh EFDC gém 4 modul chinh: m6 hinh thuy dong luc hoc, mé hinh chét lugng
nuéc, md hinh van chuyén trdm tich, mo hinh lan truyén — phan huy cac chat doc
trong méi trudng nudc mat. Mo hinh thuy dong lwc hoc EFDC lai gdbm 6 modul lan
truyén van chuyén, bao gém: dong luc hoc, mau sic, nhiét do, do man. ..

Mo hinh EFDC gbém 4 modul chinh:

1. Mo hinh thuy dong luc hoc.

2. MBb hinh chat lvong nudc.

3. Mo hinh van chuyén tram tich.

4. MO hinh lan truyén, phan hay cac chat doc trong méi truong nude mit.

Mo-dun thuy dong lyc cia méd hinh EFDC dya trén phuong trinh x4p xi thiy tinh 3

chiéu cho hé toa do theo phuong théng dimg va toa dg cong truc giao nam ngang.
3.2. Thiét 1ap mé hinh EFDC cho khu vue Cira Ba Lat

3.2.1. Cac sb liéu co ban

V&1 muyc tiéu nghién ctru 1a tinh toan van chuyén chét tai cua song Ba Lat. Dya vao
hién trang hé théng tram quan tric, tinh hinh s6 liéu thu thap duogc trén khu vuc tinh
todn, da lya chon va st dung céc s6 liéu dia hinh, thuy hai van duoi day.

(1) Tai liéu dia hinh

Tai liéu dia hinh séng Hong duoc thu thip tir hai ngudn:
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- Dia hinh song dugc lay tir s6 li¢u di€u tra méat cat song Hong hang nam ctua Bo

nong nghiép nam 2009.

- Dia hinh ving cira séng duoc 1dy dwa vao Dé an 47  Vé viéc phé duyét dé an
téng thé vé diéu tra co ban va quan 1y tai nguyén — méi trudng bién dén nim
2010, tim nhin dén nam 2020”

(2) S6 liéu thity, hai viin

S6 litu thuy van st dung bao g?)m sb litu vé muc nude do dac theo gio nam 2002,
2003 tai tram thuy van Ba Lat va Duong Liéu.

3.3. Thiét 1ap mé hinh thiy déng lwc Cira Ba Lat
3.3.1. Thiét 1ap mién tinh toan

Mién tinh todn ciia mo hinh bao gdm phéan ha du luu vuc song Hong — Thai Binh, bao
gdm cac nhanh song Pao, Ninh Co, Tra Ly, séng Ludc .Bién trén 1a khu vuc gan
thanh phd Hung Yén, bién dudi dugc lay 1a bién thuy triéu ngoai bién & khoi xa
khong chiu anh huéng cua dong chay séng. Do khong thu thap duoc sé liéu dia hinh
cua nhitng nhanh s6ng nho cung mang ludi kénh rach trong luu vuc va sy danh hudng
t6i két qua tinh toan 1a khong nhiéu nén trong khuon khd dd 4n nay nhiing song nho

khong dugc mo phong.

Mién mé hinh duoc xay dung thudc dang ludi cong truc giao. Pay 1a dang luéi mo
hinh phu hop véi ving nghién ciru vi no dép tmg dugc cic dic diém vé dia hinh va

dong chay trong song c6 do chinh xac kha cao so voi dong chay thuc té.

Trong dd an da s dung phan mém Delft3D tao ra ludi cho luu vuc nghién ctru dé xay

dung mién luéi tinh toan mé phong cho ving nghién ciru.

Trén mién tinh c6 tt ca 3859 6 ludi, va duoc dua vao md hinh EFDC theo lya chon

Inport Grid. Vung ludi trén mo hinh EFDC duogc thé hién nhu trén Hinh 2
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Ba Lat, Mo hinh thuy luc

Hge Xa

#Nu Thuan
p AR =
Ha"hw:ong Lieu

[ Cell Indices |

Hinh 2: Lwoi tinh toan trong mé hinh EFDC
3.3.2. Thiét 1ap diéu kién bién

bicu kién bién dugc st dung la gia tri myuc nudc gio thyc do cia cac tram quan trac

trén luu vue séng Hong nim 2002.
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Ba Lat, Mo hinh thuy luc

Hinh 3: Vi tri cac bién tinh todn
3.3.3. Thiét 1ap diéu kién ban dau

Khi thiét 1ap diéu kién ban dau can khai bao cac dir liéu:

- File vé muc nudce ban dau (Surface Elevations): dua vao myc nudc thyc do tai
cac tram phia thuong luu va ha luu léy do déc mat nude 1a hé“mg s6 ta co dugc
cao trinh mdt nudc theo duong mat cat doc song. Cac diém ludi con lai trén
toan mién mo hinh thi EFDC c6 kha nang ty ndi suy vi vay s6 liéu myc nudc
toan vung nghién cuu dudi dang (X, Y, Z).

- File vé cao trinh day (Bottom Elevations)

Két qua khi s6 hoa ban d6 va ndi suy dia hinh ta duoc s6 liéu dia hinh trong mé hinh
EFDC nhu Hinh 19. Cét cao d6 dia hinh duoc léy theo cao do chuin quéc gia. Dia

hinh trén toan luu vuc nghién ctru dao dong tir cao do -28,035 m cho t61 +2,576 m.
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Ba Lat, Mo hinh thuy luc

Bottom Elev (m)
2002-03-25 03

28.02

Hinh 4: Dia hinh mién tinh todn trong EFDC
3.3.4. Hi¢u chinh mo hinh thiy dong luc
Hi€u chinh, danh gia d chinh xac cia moé hinh la cong viéc can thiét va quan trong
trong viéc ap dung mo hinh toan cta khu vuc. Két qua dau ra ciia mé hinh s& dugc so
sanh v&i s liéu quan tric dé danh gia su sai khac gitra tinh toan va thuc té. Pay 1a mot
trong nhiing chi tiéu quan trong dé danh gia do tin cdy cia mo hinh. Trong béo cio,

hiéu chinh mé hinh c6 sir dung két hop céc phuong phap danh gi sai s sau:
N
E(Hd -H,)’

N

E(Hd‘ - H,, ) ’

. Chi s6 Nash  Nash=1—

Trong d6: Hd: Muc nudc thuc do;

Haw: Muc nudc thuc do trung binh trong thoi doan tinh toan;
Hi: Muc nudc tinh toan tai cung thoi diém t;

Sai s6 qudn phirong RMSE - Root Mean Square Error
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Trong do Fi: gia tri tinh toan tai thoi diém i

O1: gié tr1 thuc do tai thot diém i
a. Thoi ky tinh toan
Dua vao tinh hinh sé liéu thu thap dugc va pham vi nghién ctru ctia dé tai, thi thoi
doan dugc chon dé hiéu chinh mé hinh 1a thang 03 nam 2002; thoi doan dugc chon dé
kiém dinh mo hinh 03 nam 2003.
Pé hiéu chinh két qua mo hinh thay lyc da st dung muc nudce ciia Tram Ba Lat tai ctra
Ba Lat trén Séng Hong.
b. Thiét 1ap thong sé6 mo hinh thiy lue

D cao nham cua long song duge 1dy 13 0.01m.

Budc thoi gian tinh toan: Budce thoi gian tinh todn ctia mo hinh dugc lya chon theo
yéu cau d6 chinh x4c ctia mé hinh dwogc an dinh dao dong tir 0.75 gidy — 12.38 giay.
Budc thoi gian dugce chon dé chay mo hinh 1a 5s. Thot gian luu két qua tinh toan mo
hinh 14 60 phat/lan.

Mo hinh chay cho mét 16p nuée sir dung ludi Sigma tiéu chuan theo phuwong ding

[ﬂ =
JEaRaes B 5 NG Lm0 %

EFDC Infomation g
Directory: {0:\Dungh52002undt
Number of Boundary Groups
o ] Nt D
Flow | Strocture: IR
ool IR Daes NNERD o ] ceoloec W et S Eot N BachDelne
With/Ret Jet
ket o soutt [
Map
" End[ Initial Conditions & Bottom Roughness  Boundaty Conditons ] MHKDewceg‘ Curent BC Informaton
Description Hung Yen saii B
{ BT 1) Freshinaler
Domain Number of Boundary Groups gj;ﬂeemen Boundaty Type: Open: South Y
/ Not [ | Thtiew 1 el R Temperature: TSNS
Active Modules Fow [ Stctre [T Trieu Duong Dye:
West I Eost I |7 Prugng 15 Cells Head Table
Tl ko WitvFRet I JetPme: o I Cohesives: TR
Non Cohes
Hydrodynarics Begin m v
Boundary Group Utiities Groundwater 2020020441 00| Tokics:
ik ———LE
] [ | 2 Ly
it/Rev 0
ModelAnalsis Edit/Review VView Loadings Option: \_
Sk n — Momentum Corrector for BC Cells Located on Model Edge: El
Import HSPF Check
X' Sort Boundary Condition by 1D LS

Number of Input Tables and Series

F\ow. £ Temperature: - 3 thesivas. E WD/Helum:. E
Rating [l € Saini B € NonCohesives Jll [E| 1S Defnons Il '
Dye:. E Water Level - 3 Tuxics:- B Harmnnics:- E
Winds. £ Atmospheric: - 3 Walalﬂualwy:. E \cez. E

Results Not Loaded Metic | DSI EE8.20Rel 161128

Hinh 5: Thiét ldp diéu kign bién
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c. Két qua hi¢u chinh mé hinh thiy luwe

Mo hinh duogc hiéu chinh bé“mg cach so sanh muc nudc tinh toan va muc nudc thuc do
tai tram Ba Lat khi thay d6i cac théng s6 nhu: hé s6 d6 cao nham, tham s6 phan bé rdi
theo phuong ngang va phuong thiang dtimg, thong sé dia hinh. ...

Két qua so sanh myuc nudc thuc do va tinh toan tai tram Ba Lat duogc thé hién trong
hinh duoi day:

Ba Lat, Mo hinh thuy luc

% Calibration Results: Time Series Summary

Legend

125 - BaLat-Model
—— Balat-Data

100 H

I
! fiit

D151

Water Surface (m)
o o o
S & =
.

Mar 02
Date

Hinh 6: Duong qua trinh mwc nwdc thuc do va tinh todan thang 3 nam 2002 tai cira
Ba Lat thoi ky hiéu chinh

Nhan xét két qua hi¢u chinh mo6 hinh thuy luc:

Két qua hiéu chinh duong muc nudc tai tram Ba Lat 1a kha tot, dudng qua trinh muc
nuée tinh toan va thue do phu hop vé hinh dang va khong chénh 1éch nhiéu vé do 16n.
Ca 2 chi tiéu danh gia déu co két qua kha tét.

Bing 2: Két qua ddnh gid sai sé higu chinh mé hinh

Tram Nash (%) RMSE (m)

Ba Lat 93 0.157
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Ba Lat, Mo hinh thuy luc

Depth (m)
.05  2002-03-16 21  27.495

Hinh 7: Phin bé d¢ sau muwc nwéc trén séng Hong trong pha triéu rit ngay
16/3/2002

Ba Lat, Mo hinh thuy luc

Depth (m)
.05  2002-03-25 03 29.005

Hinh 8: Phin bé dp sdu muc nwéc trén séng Hong trong pha triéu ding ngay
25/3/2002

Ba Lat, Mo hinh thuy luc

Depth (m)
.05 2002-03-25 03 29.005

I W
————————~ 2.00 (m/s)

Depth Averaged

Hinh 9: Phén b vin téc khu vwe cira Ba Lat liic 03:00 ngay 25/3/2002
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3.3.5. Kiém dinh mé hinh thiy dong lwc
Sau khi hi¢u chinh, bo thong sb thuy luc da duoc chon s€ dugc sir dung dé kiém dinh
md hinh. M6 hinh duoc kiém dinh tram Ba Lat, thoi doan kiém dinh mo6 hinh 1a thang
3 ndm 2003. Budc thoi gian thuc hién mo phdéng kiém dinh cling dugc lya chon 1a 5s,

do rdi 1a 10m2/s.

Ba Lat, Mo hinh thuy luc
Calibration Results: Time Series Summary

Legend
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Hinh 10: Duwong qud trinh myc nwéc thie do va tinh todn thang 3 nam 2003 tai
cira Ba Lat thoi ky kiém dinh
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Hinh 11: Phén b6 muwc nwéc khu vwe civa Ba Lat khi triéu ding ngay 28/03/2003
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f. ViewPlan: 2D XY Viewer &
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l Ba Lat, Mo hinh thuy luc
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Timing
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O CellMap ID
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Hinh 12: Phén bé vin téc khu viee civa Ba Lat lic 03:00 ngay 28/3/2003
Nhan xét két qua kiém dinh mé hinh thay Iyc:

Két qua kiém dinh duong qua trinh myc nudc thuc do va tinh toan tai tram Ba Lat 1a
kha tbt. Dao dong muc nudc tai tram dugc tinh tr mo6 hinh véi s6 liéu thue do 6 duoge
su trung khép ca vé pha tridu va d6 16n (Hinh 29). Két qua tinh toan 2 chi tiéu Nash
va RMSE tai Ba Lat déu dat yéu cau cho phép vai cac gia tri dugc trinh bay tai Bang 2

Bing 3: Két qua ddnh gid sai so kiém dinh mé hinh

Tram Nash (%) RMSE
Ba Lat 91 0.198

Két qua twong ddi tot khi hiéu chinh va kiém dinh mé hinh thong qua 2 chi tiéu danh
gia la Nash va RMSE. Vi vay, co thé két luan bod thong $6 thuy luc ta da chon c6 du

do tin cay dé xay dung mo hinh tinh toan lan truyén man.
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3.4. Thiét 1ap mé hinh tinh toan lan truyén min cho khu vire Cira Ba Lat

Mo hinh duoc xdy dung nham muc dich danh gia va so sanh dugc sy bién dbi cta qua
trinh lan truyén mén khi thay doi mot s tinh chat cia mé hinh. So sanh sy thay doi
khi chay s6 liéu thuc té va mo hinh tir d6 ta c¢6 thé danh gia dugc muc do tin cdy, cua
mo hinh tir d6 ¢6 thé 4p dung moé hinh vao dé dy tinh duoc cac trudng hop co thé xay
ra trong tuong lai.
Céc sb litu vé& mién tinh toan, diéu kién bién muc nudc, diéu kién ban dau vé muc
nudc ta lay trong mo hinh thity luc.

3.4.1. Pham vi mién tinh toan
Mo hinh mé phéng lan truyén min dung cac két qua ciia mé hinh thay dong luc lam
di€u kién nén cho tinh toan. Mo hinh tinh todn cho thuy luc c6 két qua tuong doi tot,
nén tat cd bd thong so thuy luc da duoc chuyén sang sir dung trong céc tinh toan mo
hinh lan truyén man.

3.4.2. Thoi gian tinh toan

MO hinh tinh toan lan truyén man duoc thiét 1ap va chay véi thoi gian mot thang, budce
thoi gian chay ciia mo hinh 1a Ss.
3.4.3. DPiéu kién ban diu

Dit liéu dia hinh dugc 14y tir mé hinh thuy luc

Hinh 13: Vi tri cac tram do dp man
3.4.4. Diéu kién bién
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Bién muc nude: giit nguyén bo thong s nhu mé hinh thuy luc.

Bién mén: D61 v dir 1i€u bién man ta thiét 1ap vao ctra s6 nhu Hinh 31 bang cach
nhap truc ti€p so ligu:

- Ta vao muc Salinity => time series Data chon Edit sau d6 nhap s6 liéu nhu
trong hinh:

O] Data Series: Salt

5‘1 @ a % ~ % i . 'lillf Block | Reset | Number of Header Lines: ISR

o C ** Ba Lat, sser.inp Time Series FILE A
EFDC Information Number of Series:[2_|[F| | +. azpears wessa(1) Tives
i [D\Dung 52002\ und’ Current Series: g |
Diech: R 2 18HE S s sismeonm  socsmionss amac
Tite: Sainewater < e+
e |c ++ 1IF InType.EQ.1 THEN READ DEPTH WE
#cells: IEEEE U Dates: INNRER 1o c ELSE READ A i
Show Params v
>
Map T Hof P
Precision: Time: [6 | v:[3 |  # of Points IR
Desciption Initial Condiions I R T
Domain Avg IEIEER Assign X Use | 0.000000 34.000
View Series 10000.000000 34.000

Active Modules
Current | [T Avg Layers
Tining /L inkooe: Time Series Data More | YCot[1 ]
Hyehodynamics

Sainity IIE | Ei @ Editing Tools O File Tools
Editing Tools

Salinity
Model Analysis
EFDC IC Smoothing Options (Legacy) 1 Apply to Time

Smoothing | Smoothing Not Used Operator: [+ 0 1

Applytoys [T |
Copy. Add
Delte BreakPt
Smooth
Convert | | Check BC's

0K

D R IR it B Cancel

Hinh 14: Cira sé thiét Idp bién mén mé hinh
3.4.5. Hiéu chinh mé hinh lan truyén min
Két qua mo hinh chay do mén cho thang 3 ndm 2002 tai tram Ba Lat.

Ba Lat, Mo hinh thuy luc
c ati Time Series v

Legend
25.00
— Ba Lat-Mat-Model (Depth Avg)
- BaLat-Mat-Data

Hinh 15: Puwong qud trinh dé mén thuee do va tinh todn thdng 3 nam 2002 tgi ting
mat cwra Ba Lat thoi ky hiéu chinh
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Ba Lat, Mo hinh thuy luc
Calibration Time Series

odel (Depth Avg)
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Hinh 16: Puwong qud trinh dé mdn thiee do va tinh todn thdng 3 nam 2002 tgi ting
gira cira Ba Lat thoi ky hiéu chinh.

Ba Lat, Mo hinh thuy luc
Calibration Results: Time Series Summary

q Legend
Ba Lat-Day-Model (Depth Avg)
- - Balat-Day-Data

Salinity (ppt)

Hinh 17: Puwong qud trinh dé mdn thuee do va tinh todn thdng 3 nam 2002 tgi ting
day cwra Ba Lat thoi ky hiéu chinh

Tir két qua Hinh 15, Hinh 16 va Hinh 17 c¢6 thé thdy vao thang 3 (mua nudc can) dién
bién d6 man duoc quyét dinh bé1 dong triéu. Khi ta xét dén sy phan bd néng do man
trong ky triéu 1én va rat trong thang, thi sy dich chuyén cua do man cung chiéu véi su
1én xubng cua dong triéu. Trong ba 16p thi ta c6 thé thiy do man 16p mit thap hon 16p
gilta va day, trong d6 16p ddy c6 d6 min cao nhat. Nguyén nhan din toi chénh 1éch d6
chinh 13 ty trong ctia nude bién nim trong khoang 1.020 t&i 1.030 kg/m? tai bé mat
con sau trong 10ng dai duong, dudi ap suit cao, nude bién co thé dat ty trong riéng tdi
1.050 kg/m* hay cao hon. Nhu thé nuéc bién ning hon nudc ngot (nude ngot tinh
khiét dat ty trong riéng t6i da 1a 1.000 g/ml & nhiét d6 4 °C) do trong lugng bo sung
ctia cac mudi va hién tuong dién giai. Tram Ba Lat gﬁn cua Ba Lat (noi con song
Hong db ra bién) nén sy thay doi vé thuy luc va dong chay cua song chiu anh huéng

16n ctia dong chiéu.
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Két qua mo hinh chay d6 man cho thang 3 nam 2002 tai tram Duong Liéu .

Ba Lat, Mo hinh thuy luc
550 Calibration Time Series Y

450 Legend

Duong Lieu-Mat-Model (Depth Avg))
- Duong Lieu-Mat-Data

Salinity (ppt)

Time

Hinh 18: Duwong qud trinh dj mgn thic do va tinh todn thing 3 nam 2002 tai ting
mat tram Dwong Liéu thoi ky hiéu chinh

Ba Lat, Mo hinh thuy luc
. Calibration Time Series v

4.50 Legend

Duong Lieu-Giua-Model (Depth Avg!
- Duong Lieu-Giua-Data
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Hinh 19: Duwong qud trinh dj mgn thic do va tinh todn thing 3 nam 2002 tai ting
gira tram Dwong Liéu thoi ky hiéu chinh

Ba Lat, Mo hinh thuy luc
Calibration Results: Time Series Summary
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450 Legend
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Hinh 20: Puwong qud trinh dé mdn thue do va tinh todn thdng 3 nam 2002 tgi tang

ddy tram Dwong Liéu thoi kyp hiéu chinh

Tir két qua Hinh 18, Hinh 19 va Hinh 20 ¢ thé thay Tram Duong Liéu khong bi xam
nhap min nhiéu (46 min vao khoang 0.05%0), nguyén nhéan la do Tram Duong Liéu
nam sau bén trong song, tram cach cira song Ba Lat 27km vé phia thuong ngudn chinh
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vi thé nén Duong Liéu khong chiu nhiéu tic dong cta thuy triéu ma chiu tic dong
chinh la dong chay va thay lyc trong song.

T S

i Bl emles]| w8l -lsay)-| Eal=]| e cal-l—] <] sl T o] g S| 2=~k | er] @ -] |
Ba Lat, Mo hinh thuy luc Vie: a Opt's

[w by Layer ~ |

Terins ]

Layer Settings (=
Depth Ava: 5
Bot Laver I

Water Column
2002-03-25 03 30

o
[

Satinic -
Dopth Ly (PP

Avoreaed

Hinh 21: Phin bo dp min khi triéu lén (25/3/2002)

Ba Lat, Mo hinh thuy luc
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Hinh 22: Trwong dong chdy khi triéu Ién liic 02:00 (9/3/2002)
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Hinh 23: Phén bo dp mdn khi triéu xuong (20/3/2002)

SV: Pong Thi Dung _Lép:54B2 21



| EFOC Protile - L -
| T [ | €] [ el | | v | 1o | — || [0 Xy|  de|Es[®] e/~
Ba Lat, Mo hinh thuy luc

Salinty (ppt)

PPt PR IS |

-10 00

i
g
Water Surface Elevation (m)

5

Legend
2002.03-25 03 J 1260

Bottom Elevation
Water Surfac

Depth Averaged
erag

o -16.00
70000 76000 80000 85000 90000 95000 100000

Distance (m)

Hinh 24: Dién bién xdm nhdp min doc séng trong pha triéu ding ngay 25/3/2002
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Hinh 25: Dién bién xam nhdp man doc séng trong pha triéu rit ngay 16/3/2002
T hai hinh Hinh 24 va Hinh 25 ta ¢6 thé nhan théy ré“mg yéu to thuy luc, van tde, luu
lwong ving cira song chiu tic dong anh hudng rat nhiéu boi thiy triéu. Cu thé khi
triéu dang, van toc trong séng nho, nude tir bién vao séng 1am muc nude ting, do su
x4m nhdp cla nudc min di vao & tang day séng. Khi tridu cang cao, luu luong vao
song nhiéu dan téi bién min trén s& di sdu 1én thuong ngudn giy ton hai dén kinh té,
61 nhi®ém min ngudén nuéc ngot, anh hudng toi doi sdng, sinh hoat ciia ngudi dan
trong vung.

3.4.6. Kiém dinh mé hinh lan truyén min
Sau khi hi¢u chinh, b thong s6 tinh toan lan truyén méan da dugc chon s€ dugc st
dung dé kiém dinh mé hinh. M6 hinh duoc kiém dinh tram Ba Lat va Duong Liéu thoi
doan kiém dinh mé hinh 1 thang 3 nim 2003. Budc thoi gian thyc hién mé phong
kiém dinh cling dugc lya chon 1a 5s, do roi 1a 10m2/s. Két qua mo phoéng kiém dinh
dién bién min tai cac tram thuy van Ba Lat, Duong Liéu duge thé hién trong cac hinh

dudi day.
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*Tram Ba Lat

Ba Lat, Mo hinh thuy luc
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Hinh 26: Puwong qud trinh dé mdn thiee do va tinh todn thdng 3 nam 2003 tai ting
mdt tram Ba Lat thoi ky kiém dinh
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Hinh 27: Puwong qud trinh dé mén thuee do va tinh todn thdng 3 nam 2003 tai ting
giita tram Ba Lat thoi ky kiém dinh

Ba Lat, Mo hinh thuy luc
Results: Time Series

Legend
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Hinh 28: Puwong qud trinh dé mdn thue do va tinh todn thdng 3 nam 2003 tgi tang
ddy tram Ba Lat thoi ky kiém dinh

* Tram Duong Liéu
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Ba Lat, Mo hinh thuy luc
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Hinh 29: Puwong qud trinh dé mén thuee do va tinh todn thdng 3 nam 2003 tai ting

mdt tram Dwong Liéu thoi ky kiém dinh

Ba Lat, Mo hinh thuy luc
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Hinh 30: Duong qud trinh dj mén thic do va tinh todn thing 3 nam 2003 tai ting
gira tram Dwong Liéu thoi ky kiém dinh

Ba Lat, Mo hinh thuy luc
Calibration Results: Time Series Summary
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Hinh 31: Duwong qud trinh dj mgn thic do va tinh todn thing 3 nam 2003 tai ting
day tram Dwong Liéu thoi ky kiém dinh
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Hinh 33: Dién bién d¢ min khi triéu rit ngay 10/3/2003

Nhan xet:

Két qua thuc do va tinh toan twong ddi tét vi sé liéu thuc do chi do tai mot vai thoi
diém nén khi biét thi trén hinh chi c6 mot vai diém, con s6 liéu chay mé hinh 14 s6 liéu
do theo gid nén biéu do so sanh chi mang tinh chét twong dbi. Tuy nhién ciing mot
phan nao thé hién két qua chay mé hinh so véi thuc té tuong dong nhau, né dugc thé

hién qua viéc khi biéu thi pha triéu dang va pha triéu rut tang giam cung khoang thoi

gian. Cu thé pha triéu dang vao cac ngay 14,15, 16,17,18,27,28,29,30.

Tram Duong Li€u vi cach xa ctra song vé€ phia thugng ngudn nén it bi tac dong, anh

huong cua thuy triéu nén c6 do man rat thap
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Hinh 34: Dién bién xdm nhdp min doc séng trong pha triéu rit ngay 10/3/2003
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Hinh 35: Dién bién xdm nhdp min doc séng trong pha triéu déng ngay 28/3/2003
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4. Két luan va kién nghi

Béao cdo nay da trinh bay khai quat cac dac diém tu nhién va hién trang xam nhap man
khu vuc dong bing song Hong noi chung va khu vuc Cira Ba Lat néi riéng va thiét 1ap
mo hinh toan thuy dong luc va lan truyén min cho Ctra Ba Lat. M6 hinh toan thiy dong
Iuc va lan truyén man cho Cira Ba Lat duoc thiét 1ap dya trén phén mém mo hinh EFDC
va duoc hiéu chinh va kiém dinh véi céc s liéu thuc do trong khu vuc. Mot sb két qua
thu duoc ctia nghién ciru bao gdom:

« Tir diéu kién ty nhién va céc sb liéu dia hinh, thuy triéu, s6 liéu d6 min thu

thap duoc nghién ciru di xac dinh duoc bo thong s6 hop 1y cho mé hinh thuy
luc 2 chiéu EFDC cho khu vuce ctra Ba Lat.

« i danh gia dugc anh hudng cia thay triéu toi sy xAm nhip man vao trong
song 1a rat quan trong.

« D3 thiét 1ap dugc mo hinh mé phong qua trinh xAm nhap man cho khu vyc cira
Ba Lat.

Tuy nhién, két qua nghién ctru dé tai méi chi ding lai & nghién ciru bai toan 2 chiéu
su bién d6i xAm nhap min ving ctra séng Ba Lat. Kién nghi cac co quan quan 1y can
nghién ctru ddy du hon bai toan lan truyén man 2 chiéu va thu thap bd sung thém s
li¢u lam tang do tin cdy va do chinh xac ciia mo6 hinh dé 1am co s& cho cac bai toan
danh gia xdm nhap min phuc vu cho san xuit va dé xuit cic giai phap nhim khic

phuc, han ché ru ro do hién tugng xam nhép man gay ra.

Tai liéu tham khao
1. S6 liéu dia hinh: S6 liéu diéu tra mit cit song Hong hang ndm cia BO ndng nghiép
nim 2009 va Dé an 47.
2. S84 lidu thuy van: Mang lu6i tram do dac, s6 liéu muc nudce tai cac tram (thu thap tai
li¢u do theo gio).
(trang waterdata.vn va www.hymetdata.gov.vn)
3. S6 liéu hai van: Muc nude thue do theo gio ven bién), s6 liéu d6 man.
4. Sb liéu dan sinh, kinh té, xa hoi (thu thap).
7. Luan van thac si Nguyén Thanh Tam “Nghién ctru van chuyén bun cat khu vuc lach
huyén”.
8. Phan mém EFDC, huéng din st dung, co so 1y thuyét va phuong phap sb.
http://’www.ds-intl.biz

9. Trang wed “Vién nudc, tudi ti€u va moi truong”: iwe.vn
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