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1. Giéi thi¢u chung
Tinh Nghé An nim & trung tim khu vyc Bac Trung B0, trén tuyén giao luu Bic Nam
va duong xuyén A Pong-Tay, cach thu do Ha Noi 300km vé phia Nam. Theo duong 8
cach duong bién gioi Viét-Lao khoang 80km va bién gidi Lao-Thai Lan khoang
300km. Nghé An hoi nhdp du cac tuyén duong giao thong: Puong bo, dudng
sat,duong khong va dudng thuay.

Nghé An c6 hé théng séng ngoi day dic anh huong truc tiép dén doi sdng cia nguoi
dan noi day: Ving bién Nghé An c6 bo bién trai dai hon 82km, doc bd bién c6 6 cira
lach (Lach Con, Lach Quén, Lach Théi, Lach Van, Cira Lo, Cira Ho1) voi do sau tir 1
dén 1,5m thuén loi cho tau thuyén ra vao.

Nhiing nim gan déy, tinh hinh thién tai rat phirc tap béi sy bién d6i khi hau toan cau.
Xu thé thoi tiét, khi hau khong sat v6i gia tri trung binh nhiéu nam. Cac hién trang thoi
tiét mang nhiéu yéu té cuc doan, giy nén sy bat ngd va lam kho khin cho cong tac
phong chdng thién tai.

Mua béo, Iyt do anh huong bién doi khi hau,bdo, lii lut xay ra bat thuong Nam 2011
xay ra 1 quét tai Ky Son, véi myc nudc trén miac nudc lich su (3.34 m), nam 2013
mua 16n chua ting cé ving long hd Ve Méu (chi trong 22 gio lwong mua do dugce 1a
541mm) cho nén hé Vuc Méu phai xa tran véi mirc ca 5 clra xa tran (trude ddy chi ¢6 3
ctra, sau khi nang cdp nim 2010 c6 5 ctra). Cubi ndm rét hai dam thuong xay ra lam
anh huong xdu dén san xuat.Cac ving ndi, bd song x4y ra sat 16. Phai thuc hién di doi
tai dinh cu dan dén noi & méi dam bao an toan.

B4o cdo nay trinh bay nghién ctru ing dung mé hinh MIKE 21 HD FM dé mé phong
va tinh toan nudc dang do bdo cho khu vyuc ven bién tinh Nghé An lam co s& cho viée
déxuat cac giai phap cho cac cong tac quy hoach, quan 1y va phong, tranh thién tai
giam nhe thién tai cho khu vuc nghién cuu.
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Hinh 1. Bin d6 hanh chinh tinh Nghé An

2. Phwong phap nghién ciru
Nghién ciru nude dang do bio cho khu vuc tinh Nghé An duoc thuc hién dya trén phan
mém mo hinh toan MIKE 21 HD FM. Hé théng MIKE 21 1 phdn mém mé hinh dong
chay mit hai chiéu (2D), dugc tmg dung dé mo phong cic qua trinh thuy luc va cac
hién tuong vé mai truong trong cac hd,cac ving clra sdng,vung vinh,ving ven bo va
cac ving bién.

2.1. Co sé Iy thuyét mé hinh MIKE 21 HD FM
Trong cac module cia md hinh MIKE21 thi Module thuy dong luyc (Hydrodynamic
HD) 12 module co ban nhét, n6 cung cap ché do thiy luc 1am nén tang cho qué trinh
tinh toan cua cac module thuy luc khac.Trong nghién ctru nay ta s€ khai thac module
HD ctia MIKE 21 Flow Model FM va stra dung thém MIKE21 Toolbox dé tinh toan
muc nudc tridu, truong khi ap va trudng gié trong bio.

* Phuong trinh bao toan dong lugng theo phuong X:
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Cdc ky hiéu su dung trong cong thuc:
- h (x,y.t): Chiéu sau nudc (m)
- 2 (xy,t): Cao do mat nude (m)
- p,q (x,y,t): Luu lugng don vi dong theo cac huong X, Y (m3/s/m)= uh, vh
- wv:uv = luu tdc trung binh chiéu siu theo cac huéng X, Y
- C(x,y): Hé s6 Chezy (m"?/s).
- g: Gia tdc trong trudng (m/s°)
- f(V): Hé s6 nham do gi6
- V; Vx; Vy(x,y,t): Téc do gi6é va cac tbc do gi6 thanh phén theo cac
huéng X, Y
- Q(p.,q): Thong sé Coriolis phu thudc vao vi do (s™)
- P,: Ap suét khi quyén (kg/m’/s)
- Pw: Khi luong riéng ciia nuée (kg/m’)
- X,y: Toa do khong gian (m)
t: Thoi gian (s)

MIKE 21 Tool Tidal nghién ctru vé cac ddc di€m triéu can thi€t cho cac cong cu du bao
triéu, ddc biét lién quan dén di€u kién bién, hi€u chuan va xac nhan cua moé hinh thuy

dong luc, cling nhu cac du bdo dai han cua thuy triéu. Cac chuong trinh nay dua trén
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mat sO cac cong trinh tién tién nhat vé nghién ctru trieu (Doodson, Godin). Cac phuong

phap nghién ctru chi ra bon thanh phan chinh anh huéng dén tridu 1a M2, S2, O1, K1.

2.2. Co sé Iy thuyét cong cu MIKE 21 Toolbox tinh todn truong khi dp va
truong gio trong bao

MIKE21ToolboxCyclone Wind Generation cho phép ngudi sitr dung dé tinh toan gid va
ap suat dir liéu do mot con bao nhiét d6i.Gi6 va ap suat dir liéu duoc tao ra bai mot con
bao nhiét ddi c6 thé duge mo ta bang cac mod hinh tham sé don gian dya trén vai thong
s6 ¢6 sin nhu vi tri ciia mét bio,ban kinh gio tdi da,...Hau hét cac thong s6 noi chung
nay duoc ldy sin tir trung tdm khi tuong uy tin, cac thong sé khac phu thudc vao nguoi
dung hodc diéu chinh dya trén stc gié hodc ap do.

3. M0 hinh toan thiiy triéu va nwéc dang do bio
3.1. Thiét Igp mé hinh thiiy triéu va nwéc dang do bio ven bién

3.1.1  Cdc s6 liéu co bdn
e Sb liéu dia hinh ven bién ty 1& 1: 50000
e Sb liéu dudng bo, cira song tir ban do dia hinh 1: 10000

Khu vyc tinh nam trong ving Bac Trung Bo

S6 liéu dia hinh: Mién tinh ctia mo hinh thuy dong luc hoc duoc thiét l1ap dua trén )
liéu dia hinh tinh Ngh¢ An

3.1.2  Xdc dinh mién tinh va tao luéi
Mién tinh dugc xac dinh 1a khu vuc ven bién chay doc tinh Ngh¢ An

Lu6i tinh 13 lu6i tam giac v6i do dai canh nho dan tir ngoai khoi vao dén dat lién
nham thé hién anh huong cta timg ddi twong trong pham vi nghién ciru. Str dung ludi
tam giac tho cho dia hinh ngoai khoi. S¢ di st dung luédi thd vi phia ngoai khoi nude
sau dia hinh c6 it sy bién ddi dot ngot nén do 16n triéu, chiéu cao song it bi bién dbi
nhiéu trong qua trinh truyén vao bo tai khu vue nay. Mit khac, dung mat ludi tho ciing
dé tiét kiém thoi gian tinh toa, trong khi d6 & khu vuc ven bién can chia mat ludi min
vi dia hinh nay c6 nhiéu sy thay ddi theo timg ving (ven bién, ven bo ...), ludi min
cling gitip cac bude tinh toan duoc chi tiét hon, nhd vay dua ra duoc két qua chinh xac
hon
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Hinh 2. Mién tinh va lwéi Tinh Nghé An

3.1.3  Diéu kién bién ciia mé hinh
Bién dat: Doc theo bién dit thong luong gin bang khong voi tat ca cac gia tri. Vi
phuong trinh dong luong diéu nay gay ra sy trugt toan phan doc theo bién dat.

Bién mé: Diéu kién bién mé 1a muc nude triéu thién van tinh toan sir dung MIKE
21 ToolBox dua trén bo sb liéu hing sd diéu hoa thuy triéu toan cau véi do phan giai
0,25° bao gom 8 thanh phan M2, S2, K1, 01, N2, P1, K2, Q1.

3.1.4  Diéu kién bién trén mdt thodng
Truong hop khong c6 bao khong ap dung (bdé qua anh hudng cia gié va khi ap)

Truong hop cé bio: truong gié va trudng khi ap tinh toan bang cong cu MIKE 21
ToolBox.

3.2. Hiéu chinh va kiém dinh mé hinh thiiy triéu
Trong trudng hop khong c6 bio, mé hinh dugc hiéu chinh cho thang 3/2008 va kiém
dinh cho thang 10/2008.

3.2.1 Hiéu chinh mé hinh thiy triéu thang 3/2008
Mo hinh dugc hiéu chinh cho thang 3/2008 sir dung s6 liéu myc nudc thuc do tir ngay
01/03/2008 dén ngay 01/04/2008 tai tram Hon Ngu c6 kinh d§ 105.767°E va vi do
18.8°N.
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Bo thong s6 mo hinh sau khi hiéu chinh nhu trong Bang 2.

Bang 1.Thong s6 mé hinh ngip lut thang 3 nim 2008

Thong sb

Gia tri

Domain: Mién tinh

Nghe An.mesh

Time: Thoi gian tinh toan

No. of time steps: 89280

Time step interval: 30s

Simulation start date: 3/1/2008(12:00:00 AM)

Simulation end date: 4/1/2008 (12:00:00 AM)

Module Selection: Lyra chon module

HD, SW

Solution Technique: Ky thuat giai
Budc thoi gian toi da va toi thiéu
H¢ s0 bien doi dia hinh.

Minimum time step = 0.01s

Minimum time = 30s

Critical CFL number = 0.8

Flood and Dry: Uét va kho

Drying depth = 0.005m

Flooding depth = 0.05m

Wetting depth = 0.1m

Density: Mat do

Barotropic

Eddy Viscosity: D§ nhét xody

Ham Smagorisky formulation

Constant = 0.28

Bed Resistance: D§ nham day

40mYs /s

Coriolis Forcing: Luc Coriolis tuy
thudc vi d6 mi€n tinh

Varying in domain

Wind Forcing: Luc do gio

Co: truong gid cua bao

song khiic xa

Ice Coverage: Bao phu bang Khong co

Tidal Potential: Thé thuy triéu Mac dinh

Precipitation —A’Evap.oratlon: Mua, Khong c6
boc hoi

Wave Radiation: Anh hudng cua Khéng c6

Structures: Cac cong trinh trong mién

Tao tir bién tinh toan

tinh toan
Boundary Conditions: Thiét 1ap cac Bién bién: Bien_trieu
bién Bién dat lién: land boundary

Output: Pau ra sd liéu tinh toan tir
mo hinh

Trich xuét két qua Surfare elevation, u—
velocity, v— velocity, CFL number, Air
pressure
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3 MIKE Zero - [Hon-Ngu-2008] - o iEN
P File Edit View Settings Tools Window Help - & %
D& HE| | & 2 N | Q8Q O | (B @ AT S
Hon Ngu Time 1:Muc nuoc [u| 2:Hon Ngu: Me A
— 0 1/2008 00:00:00 1.46 -0.23 &
3,0 4 2gMucnuoc fundefinet R 1 2008 1:00:00 AM 1.57 -0.12 =
2 2008 2:00:00 AM 160 | 5.72205€-008 s
25 3 2008 3:00:00 AM 1.86 017 ﬁ
4 2008 4:00:00 AM 2.05 0.36 =
5 2008 5:00:00 AM 218 0.49 =
20 6 2008 6:00:00 AM 2.3 0.54 g
: 7 2008 7:00:00 AM 225 0.56
15 8 2008 8:00:00 AM 223 0.54
9 2008 9:00:00 AM 216 047
1.0 10 008 10:00:00 AM 201 0.32
| 11 008 11:00:00 AM 1.86 017
05 12 008 12:00:00 PM 1.76 0.07
13 2008 1:00:00 PM 1.71 0.02
o5 14 2008 2:00:00 PM 1.71 0.02
15 2008 3:00:00 PM 1.76 0.07
16 2008 4:00:00 PM 1.85 0.16
05 7 2008 5:00:00 PM 192 0.23
18 2008 6:00:00 PM 197 0.28
-1.0 19 2008 7:00:00 PM 2 0.31
20 2008 8:00:00 PM 1.98 0.29
N T R T Rt i o s B 21 2008 9:00:00 PM 1.94 0.25
L L A 2 008 10:00:00 PM 19 0.21
Jan Mar May Jul Se Nov
2008 2008 2008 2008 2008 2008 = 008 11:00:00PM 184 0.15 v
Ready No Tracking Select Mode

Hinh 3. S6 liéu mye nwéce kiém dinh tram Hon Ngw nim 2008

Két qua cta mo hinh dugc so sanh voi s6 liéu muc nudce thuc do tai tram kiém tra st
dung chi tiéu Nash-Sutcliffe théng qua phdn mém TSPLOT. Chi tiéu Nash-Sutcliffe
cua giai doan hi¢u chinh mo6 hinh tai tram Hon Ngu 1a F = 89.8%

o Danh gia sai s6 mé hinh - o IEH
S& ligu thuc do Théng ké sai s& |
Tép s8liéu: | F:\Thuy\Hon-Ngu-2008.dfs0 & o 2005.03.01 B 331
Chudi s& liéu: | Hon Ngu: Measured - 1.69m vl R
Chitiéu Nash-Sutcliffe: 89.80 %,
Chinh tung d8 {m): |-1.57 Chinh théi gian (gid): |-7 Heé s6 tudng quan: R = 0.97,
Sai s quan phudng: RMSE = 0.1 m,
8784 diém., tii 2008-01-01 d&n 2008-12-31 Sai s8 tuyét di trung binh: MAE = 0.14 m,
Sai s& binh phudng trung binh: MSE = 0.04 m?2
s A Sai s8 trung bnh: ME =0.00m,
K& o md bl Sai 5 tudng déi: RE = 4015.26 %, ’
Tép két qua: | F-\Thuy\Nghe_An . An_thang3.m2fm - Res: ? Sai s quan phudng tudng déi: RRMSE = 8.15 %,
Khoang gid tri thuc do: -1.22m - 1.08 m,
Chudi s6 liéu: | Hon Ngu: Surface elevation v E Khoang gid tri tinh todn: -1.53m - 1.35m,
= Trung binh thuc do: 0.00 m,
Chinh tung dé (m): |0 Chinh théi gian (gid): |0 Trung bhhﬁnh todn: 0.00m,
ScE cé‘p dierp so sanh: N =721, ~
721 digm, tii 2008-03-01 d&n 2008-03-31 S8 gié tr thdi gian so sanh: N = 721

V& dB thi Két thac

Hinh 4. Bang két qua hiéu chinh thang 3
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Bi€éu d6 hiéu chinh mwc nwéc thang 3

Chiéu cao muc nwéc (m)

Hinh 5. Két quahiéu chinh muc nwéc tram Hon Ngu thang 3/2008

3.2.2  Kiém dinh mé hinh thity triéu thang 10/2008
Sau khi mé hinh thuy triéu da duoc hiéu chinh, bo thong s6 cia mé hinh s& duoc giri
nguyén va kiém dinh cho thang 10/2008tir ngay 1/10/2008 dén 1/11/2008.

Céch 1am tuong ty nhu s lidu thuc té thang 3/2008, tuy nhién giit nguyén cic thong
s6 mo hinh da thiét l4p trong giai doan hiéu chinh mé hinh, chi cap nhat diéu kién bién
mo hinh.

Két qua danh gia sai s6 mo hinh bang phan mém TSPLOTVGi chi tiéu Nash-
Sucliffe cua giai doan kiém dinh 12 88.82% nhu sau:

SV: Duong Thu Thuy 16p 54B1 10 GVHD: PGS.TS Nghiém Tién Lam
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o Danh gié sai s6 mé hinh - O
54 liéu thuc do Théng ké sai s6
Tép s5 liéu: | F-\Thuy\Hon-Ngu-2008.dfs0 [

Tu: 2008-10-01 | Dén: 2008-11-01 |

Chudi s6 liéu: |Hon Ngu: Measured - 1.69 m v‘ “ﬁ ] Chitiae Nash Sutciffe: 28,82 %

Chinh tung dé {m): |-1.89 ' Chinh thdi gian (gid): | -7 H& s6 tudng quan: R = 0.96,

Sai s6 quan phudng: RMSE =0.21m,
8784 diém, tii 2008-01-01 dén 2008-12-31 Sai s tuyét ddi trung binh: MAE =0.16 m,
Sai s6 binh phudng trung binh: MSE = 0.04 m?,
2 A Sai s6 trung bnh: ME = 0.00 m,
K& qua m3 hinh Sai s5 tudng ddi: RE = 4477.07 %,
Tép két qua: \F:\Thuy\Ngbe_kkethdmlha\gw.dsO ‘ Sai 5‘6 quép phudng tudng déi: RRMSE = 7.80 %,
Khoang gia tri thuc do: -1.36m - 1.28 m,
Hon Ngu: Surface elevation v ‘ Khoang gid tri tinh todn: -1.74m - 1.51m,
: i Trung binh thuc do: 0.00 m,
Chinh tung d6 (m): |0 Chinh thdi gian (gid): |0 ;ygg;gpﬂ:gﬁ tsoéénn hONO(_) ;145
745 diém, ti 2008-10-01 dén 2008-11-01 S5 gié tri thai gian so sanh: N = 745

Chudi s6 liéu:

| Tichtodn | | Veddthi | | Kathic

Hinh 6. Bang két qua kiém dinh thang 10/2008

Biéu d6 kiém dinh mwc nwé'c thang 10/2008

e Series2

== Seriesl

Chiéu cao muc nuédc (m)

Hinh7. Két qua kiém dinh mue nwée tram Hon Nguw thang 10/2008
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3.3. Hiéu chinh va kiém dinh mé hinh nwéc ding do bao

M6 hinh nuéc dang do bao khu vuc tinh Nghé An dugc xay dung dua trén mo
hinh thuy triéu da duoc hiéu chinh va kiém dinh va dua thém dir lidu dau vao 1a
cac truong khi ap va truong gi6 do a&nh hudng cua bao. M6 hinh nudc dang do
bao dugc hi¢u chinh véi bao Wukong nam 2000 va kiém dinh vé6i bdo Niki nim

1996.

3.3.1

Hiéu chinh mo hinh bao Wukong nam 2000

So liéu bao:

S liéu bio dugc 1ay tir trung tdm khi twong toan cau weather.unisys.com. Con bao lich sir
dugc lay 1a bdo Wukong nam 2000, hinh thanh trén ving bién Thai Binh Duong, kéo dai tir
ngay 30/8 dén 17/9 va di dugc hiéu chinh cho phu hop véi kich ban trong dé:

Time: thoi gian (h).
Longitude: kinh d¢ cta tam bao (d9).
Latitude: vi dg ctuia tam bao (o, d9).

R: ban kinh xuat hién gi6 16n nhat trong bao(R,km)

Vet VAN toe gi6 1on (m/s)
P.: 4p suit tai tim bao(hPa), P, = P, — [(Vimax ") /3.4]

P,: ap sudt mat bién bén ngoai anh hudng cua tran bio (hPa)

B:tham sdctia mé hinh Holland Single Vortex

Céc cong thuc tinh toan xac dinh R, P, va B nhu sau

R =46.29-exp(=0.0153V, +0.0166¢)

P =P —0.1747-

1.5566
Vmax

B =0.886+0.0177V, —0.0094¢

Bang 2.Bing s6 li¢u bio Wukong nim 2000

Theoi gian Kinh Tham sé
do Vido R Vnax P. P, bao
Ngay ‘ Gio (do) (do) (km) (m/s) | (hPa) (hPa) B
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08/30/00z 0| 116.2 11.5 | 47.71167 10.5 | 1006.21 1013 0.96375
08/31/00z 24| 116.1 12.4 | 48.42983 10.5 | 1006.21 1013 0.95529
09/01/00z 48 116.3 13.3 | 49.1588 10.5 | 1006.21 1013 0.94683
09/02/00z 72 116.4 14.3 | 49.98165 10.5 | 1006.21 1013 0.93743
09/03/00z 96 116.3 14.6 | 50.23118 10.5 | 1006.21 1013 0.93461
09/04/00z 120 | 117.4 15.3 | 50.81827 10.5 | 1006.21 1013 0.92803
09/05/06Z 150 | 116.7 16.8 | 50.25188 12.86 | 1003.69 1013 | 0.955702
09/05/127 156 116.8 16.7 | 50.16853 12.86 | 1003.69 1013 | 0.956642
09/05/182 162 117.7 16.9 | 50.33537 12.86 | 1003.69 1013 | 0.954762
09/06/00Z 168 117.8 17.9 | 49.20309 | 15.432 | 1000.635 1013 | 0.9908864
09/06/06Z 174 | 117.6 18.4 | 47.69873 | 18.004 | 997.2819 1013 | 1.0317108
09/06/127 180 | 117.3 18.6 | 47.85735 | 18.004 | 997.2819 1013 | 1.0298308
09/06/18Z 186 116.8 19 | 46.31719 | 20.576 | 993.6505 1013 | 1.0715952
09/07/00Z 192 115.9 18.8 | 37.91835 | 33.436 | 971.8012 1013 | 1.3010972
09/07/127 204 | 115.2 19.1 | 38.10765 | 33.436 | 971.8012 1013 | 1.2982772
09/07/182 210 | 114.6 19.1 | 38.10765 | 33.436 | 971.8012 1013 | 1.2982772
09/08/00Z 216 114.3 18.9 | 35.1067 | 38.58 | 961.5217 1013 | 1.391206
09/08/06Z 222 113.5 18.7 | 31.09407 | 46.296 | 944.6281 1013 | 1.5296592
09/08/127 228 112.5 18.7 | 31.09407 | 46.296 | 944.6281 1013 | 1.5296592
09/08/182 234 | 111.6 18.4 | 30.93961 | 46.296 | 944.6281 1013 | 1.5324792
09/09/00Z 240 | 110.6 18.3 | 29.69639 | 48.868 | 938.6247 1013 | 1.5789436
09/09/06Z 246 109.6 18.2 | 34.70112 38.58 | 961.5217 1013 | 1.397786
09/09/127 252 108.7 18.2 | 37.54256 | 33.436 | 971.8012 1013 | 1.3067372
09/09/18z 258 108.1 18.4 | 37.66741 | 33.436 | 971.8012 1013 | 1.3048572
09/10/00z 264 107 18.3 | 39.11425 | 30.864 | 976.6274 1013 | 1.2602728
09/10/06Z 270 | 105.9 18.3 | 44.01549 | 23.148 | 989.7569 1013 | 1.1236996
09/11/00z 288 103.5 18.1 | 45.68344 20.5 | 993.7616 1013 1.07871
09/12/00z 312 103.1 18.2 | 45.75934 20.5 | 993.7616 1013 1.07777
09/13/00z 336 102.4 18.4 | 45.91151 20.5 | 993.7616 1013 1.07589
09/14/00z 360 | 102.2 18.6 | 46.06419 20.5 | 993.7616 1013 1.07401
09/15/00z 384 | 101.4 19.1 | 46.44812 20.5 | 993.7616 1013 1.06931
09/16/00z 408 100.5 19.4 | 46.68001 20.5 | 993.7616 1013 1.06649
09/17/00z 432 100.1 19.4 | 46.68001 20.5 | 993.7616 1013 1.06649

* Bién triéu (tao giéng nhu trong truong hop khong co bio)
 Anh hudng cua bio
Pé tao truong khi 4p va trudng gio trong bio, tién hanh twong tu nhu tao bién triéu:

Vao MIKE 21 => MIKE 21Toolbox => Ok => Wind => Cyclone Wind Generation
tién hanh nhap céc thong tin clia bio:
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Truong khi ap va trudng gié do bao da dugc thiét 1ap dé dua vao chay mo hinh bio

b ] truong bao 2000 =N =R =
Wind Speed 5 ! 2 3 ~
122 3020988 | 302291 | 3024834 |  3.02676
121 3022142 | 3.024067 | 3.025994 | 3.027924
120 3023296 | 3.025224 | 3.027154| 3.029086
119 3024451 | 3.026381| 3028314 3.030249
Wind Speed [ms] 118 3025605 | 3.027539| 3.029474 | 3.031412
_ B foove 3350 A7 3026759 | 3.028695| 3.030634 | 3.032576
5 B 33253350 | 116 3027913 | 3.029853 | 3.031795| 3.033739
g []3300-3325 [115 3029067 | 303101 | 3.032955| 3.034902
S [_13275-3300 [114 3030221 3.032167 | 3.034115| 3.036065
S [ ]3250-3275 113 3.031376 | 3.033324 | 3.035275| 3.037229
2 E ggﬁgggg 112 3.03253 | 3034482 | 3.036436| 3.038392
3 B 21753200 |10 3033684 | 3.035639 | 3.037596 | 3.039555
N 3150.2175 110 3034838 | 3.036796 | 3.038756| 3.040719
2 3125-3150 |109 3035993 | 3.037953| 3.039917 | 3.041882
e 3100-3.125 [ 108 3037147 | 3.039111| 3.041077 | 3.043045
3.075-3.100 [107 3038301 | 3.040268| 3.042237 | 3.044209
3.050-3.075 106 3.039456 | 3.041425 | 3.043397 | 3.045372
3.025-3.050 o5 3040609 | 3.042582| 3.044558 | 3.046535
= g;’lg?v gggg 104 3041764 | 304374 3045718 | 3.047698
L] Undefined Vaiue |10 3042917 | 3.044897 | 3.046878 | 3.048862
102 3044072 | 3.046054 | 3.048033 | 3.050025
0 20 40 60 80 101 3045226 | 3.047211| 3049198 | 3.051188
(Grid spacing 2000 meter)  [] 100 304638 | 3048368 | 3.050358 |  3.052351
8/30/2000 12:00:00 AM, Time step: 0, Layer: 0 99 3.047534 3.049525 3.051518 3.053514
%8 3048687 | 3.050682| 3.052678 | 3.054677
97 3049841 3.051838| 3.053838 |  3.05584
% 3050995 | 3.052995| 3054998 | 3.057003|
< >
}-» jk-Projection

Hinh 8. Trwong gio do bio Wukong

* Chay mo6 hinh nuéc dang do bao

Hiéu chinh stra cac thong sé mo hinh thuy nudc dang do bdo dé mé hinh cho két qua
cho phu hop véi cac diéu kién co bao. Tuong tu nhu trong truong hop khong c¢é bio,sd
liéu hiéu chinh mé hinh 14 s6 liéu myc nude tai tram Hon Ngu nam 2000. Cac thong sd
hiéu chinh 13 hé s6 kéo do gid C4va cac lwa chon khac nhau cho tinh toan trudng khi ap
va trudng gio trong bao nhu P, R, B.

Tir két qua chiét xuat muc nude chay bdo Wukong niam 2000 ta thdy muc nude tong
cong 16n nhét 1 7.86 m vao ngay 30/8/2000 lac 7:00:00 AM

Két qua hiéu chinh mo hinh véi bdo Wukong niam 2000 chochi tiéu Nash-Sucliffe 1a
85.22%.
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Biéu d6 so sanh muwc nwéc bio
WuKong nam 9/2000

=—==Thuc do

M hinh

Hinh 9. Biéu d6 so sanh mwc nwéc hiéu chinh tram Hon Ngu thang 9/2000

3.3.2  Kiém dinh mé hinh véi bdo Niki nam 1996
Con bio lich sir dung cho kiém dinh mé hinh dugc ldy 1a bdo Niki ndim 1996, hinh
thanh trén ving bién Thai Binh Duong, kéo dai tir ngay 18/8 dén 25/8. Tuong tu nhu
véi bio Wukong, s6 liéu bdo dugc ldy tir trung tdm khi tuong toan cau
weather.unisys.com. Gitt nguyén cac thong sd xac dinh dugc thong qua qua trinh hiéu
chinh mo6 hinh, chi 4p dung diéu kién bién mé hinh cho phu hop véi tran bao Niki.

Bang 3. Bang so liéu bio Niki thang 8/1996

Kinh Tham s6
Thoi gian do Vi do R Vmax P. P, béo
(h) (dd) (dd) (km) (m/s) | (hPa) (hPa) | B

8/18/2000 0 111.5 16.1 47.75465 | 15.432 | 1000.635091 | 1013 1.0078064
8/18/2006 6 110.3 16.4 47.99306 | 15.432 | 1000.635091 | 1013 1.0049864
8/18/2012 12 110.4 16.5 48.07279 | 15.432 | 1000.635091 | 1013 1.0040464
8/18/2018 18 109.4 16.5 48.07279 | 15.432 | 1000.635091 | 1013 1.0040464
8/19/2000 24 108.6 16.7 46.37149 | 18.004 | 997.281891 1013 1.0476908
8/19/2006 30 108.2 16.9 43.00436 | 23.148 | 989.7568718 | 1013 1.1368596
8/19/2012 36 108 16.9 39.74954 | 28.292 | 981.2347307 | 1013 1.2279084
8/19/2018 42 107.8 17 38.2792 | 30.864 | 976.627411 1013 1.2724928
8/20/2000 48 107.7 17.3 40.01436 | 28.292 | 981.2347307 | 1013 1.2241484
8/20/2006 54 107.5 17.4 40.08084 | 28.292 | 981.2347307 | 1013 1.2232084
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8/20/2012 60 107.3 17.6 34.35721 | 38.58 961.5216828 | 1013 1.403426

8/20/2018 66 107.2 17.8 34.47147 | 38.58 961.5216828 | 1013 1.401546

8/21/2000 72 107 17.8 34.47147 | 38.58 961.5216828 | 1013 1.401546

8/21/2006 78 106.9 17.8 30.63298 | 46.296 | 944.6280653 | 1013 1.5381192
8/21/2012 84 106.7 17.9 30.68387 | 46.296 | 944.6280653 | 1013 1.5371792
8/21/2018 90 106.6 17.9 30.68387 | 46.296 | 944.6280653 | 1013 1.5371792
8/22/2000 96 106.4 18 33.25152 | 41.152 | 956.0814467 | 1013 1.4451904
8/22/2006 102 106.3 18.1 33.30676 | 41.152 | 956.0814467 | 1013 1.4442504
8/22/2012 108 106.1 8.2 29.39345 | 38.58 961.5216828 | 1013 1.491786

8/22/2018 114 106 18.3 37.60493 | 33.436 | 971.8011674 | 1013 1.3057972
8/23/2000 120 105.1 18.4 44.08861 | 23.148 | 989.7568718 | 1013 1.1227596
8/23/2006 126 105 18.4 44.08861 | 23.148 | 989.7568718 | 1013 1.1227596
8/23/2012 132 105.2 18.5 44.16186 | 23.148 | 989.7568718 | 1013 1.1218196
8/23/2018 138 105.2 18.6 44.23523 | 23.148 | 989.7568718 | 1013 1.1208796
8/24/2000 144 105.3 18.6 44.23523 | 23.148 | 989.7568718 | 1013 1.1208796
8/24/2006 150 105.6 18.6 44.23523 | 23.148 | 989.7568718 | 1013 1.1208796
8/24/2012 156 105.8 18.7 44.30872 | 23.148 | 989.7568718 | 1013 1.1199396
8/24/2018 162 104.2 18.9 44.45607 | 23.148 | 989.7568718 | 1013 1.1180596
8/25/2000 168 104.4 19 44.52993 | 23.148 | 989.7568718 | 1013 1.1171196
8/25/2006 174 103.6 19.2 44.67802 | 23.148 | 989.7568718 | 1013 1.1152396
8/25/2012 180 103.4 19.3 44.75224 | 23.148 | 989.7568718 | 1013 1.1142996
8/25/2018 186 103.5 19.5 44.90107 | 23.148 | 989.7568718 | 1013 1.1124196

Tir két qua chiét xuat myuc nude chay bao Niki nam 1996 ta thdy muc nudc triéu
cuong 16n nhat 13 6.83 m vao ngay 23/8/1996 lic 3:00:00 AM

¢ Két qua kiém dinh mé hinh

Str dung s6 liéu kiém dinh md hinh 1a sb liéu muc nude kiém dinh tram Hon Ngu ndm
1996 trong thoi gian ¢ bao Niki, tinh todan dugc chi tiéu Nash-Sucliffe 1a 80.2%.

Nhu vy mé hinh bao da dugc hiéu chinh va kiém dinh cho két qua phu hop véi
thuc té.
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3.4. Panh gia anh huéng cia cac thong s6 mé hinh dén két qua tinh toan

3.4.2

Cdc trwong hop tinh toan

Pé danh gia anh hudng cua cac théng sd tran bio dén muc nude dang do bio tao
tram Hon Ngu, chon mé hinh tmg voi bdo Wukong 1am mé hinh gdc (base case) va
tién hanh thay d6i mot s6 thong sd tran bdo dé danh gia anh hudng cua cac thong sb
mo hinh dén két qua tinh toan.

Trwong hop thay doi ban kinh gié 16n nhat
Trong truong hop ban kinh gi6 16n nhét ta lay R=50 km

Céc thong s6 mo hinh khéc ta giit nguyén chi thay doi ban kinh gié 16n nhat (R=50km)

Tur d6 ta 1ap dugc bang sau:

Bang 4.S6 liéu bio Wukong khi thay d6i R=50 km

Tham sé
Thoi gian Kinhdo | Vido R Vmax P. P, bao
(h) (d6) (d0) (km) (m/s) (hPa) (hPa) B
08/30/00z 0 116.2 11.5 50 10.5 1006.21 1013 0.96375
08/31/00z 24 116.1 12.4 50 10.5 1006.21 1013 0.95529
09/01/00z 48 116.3 13.3 50 10.5 1006.21 1013 0.94683
09/02/00z 72 116.4 14.3 50 10.5 1006.21 1013 0.93743
09/03/00z 96 116.3 14.6 50 10.5 1006.21 1013 0.93461
09/04/00z 120 117.4 15.3 50 10.5 1006.21 1013 0.92803
09/05/06Z 150 116.7 16.8 50 12.86 | 1003.69 1013 0.955702
09/05/12z 156 116.8 16.7 50 12.86 | 1003.69 1013 0.956642
09/05/18Z 162 117.7 16.9 50 12.86 | 1003.69 1013 0.954762
09/06/00Z 168 117.8 17.9 50 15.432 | 1000.635 1013 0.9908864
09/06/06Z 174 117.6 18.4 50 18.004 | 997.2819 1013 1.0317108
09/06/12Z 180 117.3 18.6 50 18.004 | 997.2819 1013 1.0298308
09/06/18Z 186 116.8 19 50 20.576 | 993.6505 1013 1.0715952
09/07/00z 192 115.9 18.8 50 33.436 | 971.8012 1013 1.3010972
09/07/12z 204 115.2 19.1 50 33.436 | 971.8012 1013 1.2982772
09/07/18Z 210 114.6 19.1 50 33.436 | 971.8012 1013 1.2982772
09/08/00z 216 114.3 18.9 50 38.58 | 961.5217 1013 1.391206
09/08/06Z 222 1135 18.7 50 46.296 | 944.6281 1013 1.5296592
09/08/12z 228 1125 18.7 50 46.296 | 944.6281 1013 1.5296592
09/08/18z 234 111.6 18.4 50 46.296 | 944.6281 1013 1.5324792
09/09/00z 240 110.6 18.3 50 48.868 | 938.6247 1013 1.5789436
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09/09/067 246 109.6 18.2 50 38.58 | 961.5217 1013 1.397786
09/09/127 252 108.7 18.2 50 33.436 | 971.8012 1013 1.3067372
09/09/187 258 108.1 18.4 50 33.436 | 971.8012 1013 1.3048572
09/10/00Z 264 107 18.3 50 30.864 | 976.6274 1013 1.2602728
09/10/06Z 270 105.9 18.3 50 23.148 | 989.7569 1013 1.1236996
09/11/00z 288 103.5 18.1 50 20.5 | 993.7616 1013 1.07871
09/12/00z 312 103.1 18.2 50 20.5 | 993.7616 1013 1.07777
09/13/00z 336 102.4 18.4 50 20.5 | 993.7616 1013 1.07589
09/14/00z 360 102.2 18.6 50 20.5 | 993.7616 1013 1.07401
09/15/00z 384 101.4 19.1 50 20.5 | 993.7616 1013 1.06931
09/16/00z 408 100.5 19.4 50 20.5 | 993.7616 1013 1.06649
09/17/00z 432 100.1 19.4 50 20.5 | 993.7616 1013 1.06649

 Bién triéu (van dung bién triéu ciia bio Wukong nim 2000 )

 Trudng bio (tao giébng nhu trong truong hop cd bio)

Sau khi chay xong mé hinh bao véi thong s thay doi 1a ban kinh gi6 16n nhét ta

duogc két qua chay mé hinh, dem két qua muc nudc vira chay xong so sanh véi truong
hop bao Wukong voi s6 liéu thuc do va két qua ciia md hinh gdc khi chua thay d6i ban
kinh gi6 ta dugc biéu do sau:

25

1.5

©
U

Chiéu cao muc nwéc (m)
)
(03]

Anh hwéng cta ban kinh gié 1&n nhat dén muc nuérc
(m) tram Hon Ngu trong bao Wukong

:A Wf’ﬂ \2\

====Thyc do

e===M5 hinh

M hinh khi thay d6i ban

kinh gié I1&n nhat

Hinh 10.Biéu d6 so sanh muc nwéc khi ban kinh gié 16n nhat

Nhén xét:Tir biéu d6 trén ta nhan thay:
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> Chiéu cao myc nudc khi thay d6i ban kinh gi6 16n nhat so véi myc nudc thyce
do tram Hon Ngu va muyc nude bdo Wukong khi chua thay dbi thong s6 R cua
mo hinh chénh 1éch nhau khong 16n.Nhu thé ta khang dinh rang ban kinh gi6
khong anh hudngqua 16n dén két qua tinh toan muc nude cia mé hinh.

3.4.3  Truong hop thay déi théng sé B ciia mé hinh
Trong truong hop thay doi thong sé B ctia mo hinh: Thong sé B nam trong khoang tir

0.8<B<2.5. Ta chon B=2 .4
Céc thong s6 mo hinh khéc ta giit nguyén chi thay d6i B=2.4

Sau khi chay xong mé hinh bao v6i thong sb thay doi 14 thong s6 B ta dugc két qua
chay mé hinh, dem két qua myc nudc vira chay xong so sanh véi truong hop bio
Wukong véi s6 liu thuc do va két qua mo hinh gbe khi chua thay doi thong sé B ta
dugc biéu do sau:

Anh hwédng ctia théng sé B d&n myc nuéc (m)
tram Hon Ngu trong bao Wukong

25
2
E LS
S 1 .
2 M@ hinh khi thay d6i B=2.4
g 0.5
E‘ J\ Thuc do
o O Juiy
s = © Mb hinh
3 -0.5 '\
s | |
(S — \
-1.5 +
-2
Hinh11. Biéu d6 so sanh muc nwéc bio Wukong khi thay doi thong s6
Nhan xét:

> T biéu do trén ta thay rang chidu cao myc nudc tuong dbi bang nhau trong 3
duong mé hinh gdc (khi chua thay doi thong sé B), thuc do hay ca mé hinh bao
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khi thay d6i thong s6 B, vdy nén ta c6 thé khang dinh rang thong s6 B khong
lam anh huéng qua nhiéu dén két qua tinh toan cia mé hinh.

3.4.4  Truong hop thay doi hé sé ma sat gié Cyciia mé hinh
Trong truong thay doi hé sé ma sat gié Cy ciia mo hinh thi ta 1dy Cy=0.002

Céc thong s6 mo hinh khéc ta giit nguyén gidng hét trong mo hinh chay bdo Wukong
nam 2000

Sau khi chay xong mé hinh bio v6i thong sb thay d6i 1 hé sb ma sat gio Cq ta dugc
két qua chay mo hinh, dem két qua muc nudc vira chay xong so sanh voi trudng hop
bdo Wukong véi sd liéu thuc do va két qua mo hinh gbe (khi chua thay d6i hé s6 ma
st gio) ta dugc biéu dd sau:

Anh huéng cta hé s6 ma sat gié Cd
dén myc nwdc (m) tram Hon Ngu trong bio Wukong

2.5

E
= Thyc do
(S]
3
S
c
e Mb hinh
€
8
S M6 hinh khi thay d6i
2 Cd=0.002
-
(]

-1.5

-2

Hinh 12. So sanh mwe nuwéce khi thay ddi hé s6 ma sat gié Cd
Nhan xét:

> T biéu do trén ta thdy rang chidu cao myc nudc tuong ddi bang nhau trong 3
duong mo hinh gbe(khi chwra thay doi hé sé ma sat gio), s liéu thuc do hay ca
mo hinh bao khi thay d6i hé s6 ma sat gi, vdy nén ta c6 thé khang dinh hé sb
ma sat gi6 Cgkhong lam anh huong qua nhiéu dén két qua tinh toan ciia mo
hinh.
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3.4.5  Truong hop thay doi théng sé dp sudt & tam bdo
Trong truong hop thay doi ap suat & tim bao (4p suat 16n nhét), ap suat & tim bao duogc
ap dung theo cong thirc:

Pc= Pn_ [(Vmax(l/0-648)) /34]

Twr cong thirc ta 1ap dugc bang sau

Bang 5.S6 liéu bio Wukong khi thay doi ap suit & tim bio

Tham sé
Thoi gian Kinhdo | Vido R V max P, P, bao
(h) (d6) (d6) (km) (m/s) (hPa) (hPa) B

08/30/00z 0 116.2 11.5 | 47.71167 10.5 | 1010.324 1013 0.96375
08/31/00z 24 116.1 12.4 | 48.42983 10.5 | 1010.324 1013 0.95529
09/01/00z 48 116.3 13.3 | 49.1588 10.5 | 1010.324 1013 0.94683
09/02/00z 72 116.4 14.3 | 49.98165 10.5 | 1010.324 1013 0.93743
09/03/00z 96 116.3 14.6 | 50.23118 10.5 | 1010.324 1013 0.93461
09/04/00z 120 117.4 15.3 | 50.81827 10.5 | 1010.324 1013 0.92803
09/05/067 150 116.7 16.8 | 50.25188 12.86 | 1009.762 1013 0.955702
09/05/127 156 116.8 16.7 | 50.16853 12.86 | 1009.762 1013 0.956642
09/05/187 162 117.7 16.9 | 50.33537 12.86 | 1009.762 1013 0.954762
09/06/00Z 168 117.8 17.9 | 49.20309 15.432 | 1009.157 1013 0.9908864
09/06/067 174 117.6 18.4 | 47.69873 18.004 | 1008.559 1013 1.0317108
09/06/127 180 117.3 18.6 | 47.85735 18.004 | 1008.559 1013 1.0298308
09/06/187 186 116.8 19 | 46.31719 20.576 | 1007.966 1013 1.0715952
09/07/00Z 192 115.9 18.8 | 37.91835 33.436 | 1005.057 1013 1.3010972
09/07/127 204 115.2 19.1 | 38.10765 33.436 | 1005.057 1013 1.2982772
09/07/182 210 114.6 19.1 | 38.10765 33.436 | 1005.057 1013 1.2982772
09/08/00Z 216 114.3 18.9 35.1067 38.58 | 1003.915 1013 1.391206
09/08/067 222 113.5 18.7 | 31.09407 46.296 | 1002.218 1013 1.5296592
09/08/127 228 112.5 18.7 | 31.09407 46.296 | 1002.218 1013 1.5296592
09/08/187 234 111.6 18.4 | 30.93961 46.296 | 1002.218 1013 1.5324792
09/09/00Z 240 110.6 18.3 | 29.69639 48.868 | 1001.656 1013 1.5789436
09/09/067 246 109.6 18.2 | 34.70112 38.58 | 1003.915 1013 1.397786
09/09/127 252 108.7 18.2 | 37.54256 33.436 | 1005.057 1013 1.3067372
09/09/187 258 108.1 18.4 | 37.66741 33.436 | 1005.057 1013 1.3048572
09/10/00Z 264 107 18.3 | 39.11425 30.864 | 1005.632 1013 1.2602728
09/10/06Z 270 105.9 18.3 | 44.01549 23.148 | 1007.377 1013 1.1236996
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09/11/00z 288 103.5 18.1 | 45.68344 20.5 | 1007.983 1013 1.07871
09/12/00z 312 103.1 18.2 | 45.75934 20.5 | 1007.983 1013 1.07777
09/13/00z 336 102.4 18.4 | 45.91151 20.5 | 1007.983 1013 1.07589
09/14/00z 360 102.2 18.6 | 46.06419 20.5 | 1007.983 1013 1.07401
09/15/00z 384 101.4 19.1 | 46.44812 20.5 | 1007.983 1013 1.06931
09/16/00z 408 100.5 19.4 | 46.68001 20.5 | 1007.983 1013 1.06649
09/17/00z 432 100.1 19.4 | 46.68001 20.5 | 1007.983 1013 1.06649

Sau khi chay xong mé hinh bio v&i thong s6 thay doi 1a ap suat & tim bao ta duoc
két qua chay mo hinh, dem két qua muc nudc vira chay xong so sanh voi trudng hop
bdo Wukong véi sd liéu thue do va két qua mo hinh gbe (khi chua thay d6i ap sut o

tam bao) ta dugc biéu do sau:

Anh hwédng chia 4p suit & tam bdo dén mwc nuéc (m)

2.5

Hinh 13. So sanh muc nuwéc md hinh bio Wukong khi thay doi ap suat

Nhan xét:

> Tu biéu d6 trén ta thiy rang mac du hinh dang duong di cta 3 dudng myc nudc
trong biéu do kha gidéng nhau nhung chiéu cao muc nudc mo hinh khi ap suit &
tam bdo khong dong déu véi chiéu cao myc nuwdc & mo hinh goc ban dau va gia
tri muc nuéc thyc do. Tir d6 ta ¢ thé két luat trong truong hop thay do6i ap suat
& tam bdo c6 anh hudng kha 16n dén chiéu cao muc nude va két qua tinh toan
ctia mo hinh.

tram Hon Ngu trong bdao Wukong

226

Thuc do

M hinh

M& hinh khi thay d6i

Cd=0.002

tam bao
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4. Két luan va kién nghi

B4o cio nay da trinh bay téng quan vé co s& 1y thuyét va viéc ung dung md hinh
MIKE21 HD d¢ tinh toan thiy triéu va nuéc dang do bio cho khu vuc ven bién tinh
Nghé An. M6 hinh di duogc hiéu chinh va kiém dinh trong truong hop khong cé bio
(m6 hinh thily tridu) va cac tran bdo Wukong nam 2000 va Niki nim 1996 st dung sd
liéu myc nude thye do tai tram Hon Ngu. Két qué hiéu chinh va kiém dinh mé hinh
cho thdy mé hinh kha phu hop dé tinh toan mé phong thuy triéu va nudc dang do bdo
trong khu vuc. Ngoai ra mot sé anh huong cia cac thong s tran bio dén két qua tinh
toan nudc dang do bio ciing dugc phan tich va danh gia. M6 hinh nay c6 thé duoc sir
dung dé cung cip céc két qua tinh toan 1am co s& cho céac bai toan quy hoach, quéan 1y
va phong chdng thién tai do bao trong khu vuc.

Do diéu kién thoi gian thoi gian thyc hién nghién cru ¢ han va thoi gian chay mo
hinh yéu cu tuong ddi dai nén viéc tinh toan nude dang do bao con han ché.Viéce
danh gia anh huéng cua cac thong s6 mo hinh dén két qua tinh toan van chua day
du tt ca cac thong so.

Két qua nghién ciru dé tai chi ding lai & nghién ctru, phan tich, tinh toan nudc dang do
bdo cho khu vuc nghién ciru. Kién nghi co quan quan 1y can nghién ctru day du hon dé
tinh toan chinh xac mirc d6 nudc ding cho khu vuc nghién ctru dé dua ra duge cac giai
phap nham khac phuc,han ché rii ro ngap lut khi bao d6 bo.
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