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Tom tit.

M6 hinh Mike 11 s& dugc ap dung tinh toan thuy luc ha luu séng Sai Gon - Pong Nai,
mot hé thong séng chiu anh hudng tridu va li thuong ngudn, két hop mo hinh hai vin Defl3D
tinh toan dao dong muc nudc triéu anh hudng béi cac yéu td hai duong hoc va md hinh khi
tuong WREF tinh toan dy bao lugng mua, nhiét do, bde hoi,... M6 hinh thuy lyc Mike 11 dya
trén h¢ phuong trinh Saint- Venant mdt chiéu, viéc ap dung mo hinh cho phép tinh toan, du
bao muc nude, luu lwong nham phuc vu tinh toan cac dic trung khac nhu lan truyén chat 6
nhiém, ngap lut, tinh 14, tmyén min....Két qua ctia mo hinh 1a tinh toan du bao muc nudce cho
6 tram (Bién Hoa, Thu DAau Mét, Pht An, Nha Bé, Bén Lurc va Tan An) trong 3 ngay phuc vu
cho céac cong tac nhu canh béo triéu cuong, canh bao ngap,...

1. Mé dau

Nghién ctru lién két cic mo hinh khi tuong, thuy vin va hai vin dé xem xét tic dong
tong hop cac yéu td gié, mua, 1ii thugng ngudn, thuy triéu, song bién,...1én dao dong muc
nuéc 1a vo cung can thiét. Viéc sir dung nhiéu mé hinh khac nhau ciing nhu xem xét twong
d6i day du cac yéu td tic dong 1én muc nude 1a vo cung phirc tap va kho khan. Tuy nhién, day
1a viéc can phai nghién ctru nham xem xét danh gia két qua du bao khi lién két cic mo hinh
v6i phuong phap du bao c¢b dién, tir d6 gop phan nang cao chét lugng du bao muc nude nham
canh bao sém vé tinh trang ngap lut tranh nhiing thiét hai d4ng tiéc cho thanh phd.

2. Phwong phap nghién ciru.

Mod hinh thuy lyc Mike 11 dugc tng dung nham du bao muc nude cho CAc tram thuy
van trén hé thong sdng Sai Gon — Pong Nai va Vam Co. M6 hinh mike 11 sir dung két qua
ctia mo hinh hai van Delft3D va m6 hinh khi tugng WRF dé lam céc diéu kién bién dau vao
phuc vu céc nghién ctru dé tai cip bo “Nghién ctru tich hop ciac méd hinh khi twong, thiy
vin, hai vin nhim ning cao chit lwong dr bao muc nwéc trén hé thong song Pong Nai”
3. Noi dung nghién ciru

Ung dyng mé hinh thuy dong luc hoc 1 chiéu tinh toan cac gia tri myc nudc va du bao
muc nude tai cac tram Nha Bé, Phu An, Bién Hoa, Tha Dau Mot, Bén Lirc va Tan An trén hé
thong sdng Sai Gon — Pong Nai va Vam Co

3.1 Hiéu chinh mé hinh
3.1.1 Céc sé lidu dau vao cho mé hinh:
- Ban d6 dia hinh khu vuyc tinh toan: Theo h¢ toa @ UTM.

- S6 liéu mat cat ngang song gom c6 2291

- Hé s6 nham cho mé hinh(chon va hiéu chinh). Manning tir 10 — 60 cho ting doan
song phu hop.

3.1.2 Diéu kién bién:



- Diéu kién bién thuong ngudn (do nhém thiy vin — Dai Khi tuong Thity van Nam Bo
phu trach)

+ Q Tri An 1a luu lugng chay may va luu lugng x4 tran
+ Q Phudc Hoa dugce du bao theo s6 liéu trung binh nam.
+ Q Can Pang duoc tinh tir md hinh mua dong chay
+ Muc nudc Moc Hoa dugc dy bao dua theo tuong quan gitta Tan Chau va Moc Hoa
- Piéu kién bién ngoai bién: Muc nudc tai cac cira song duoc du bao tr mo hinh

Delf3D (Xem thém bai bao vé Delf3D). Cac bién con lai tai cac kénh déu chon luu
lugng tu do.

Hinh1. Mang ludi séng Sai Gon - Pong Nai va Vam Co6
3.2 Két qud higu chinhva kiém dinh mé hinh

Céc s6 liéu dung hiéu chinh vao mua kho 1a cac tram thity van Nha Bé, Phi An, Bién
Hoa va Bén Lurc thoi gian thang 4 nam 2007 va kiém dinh lai vao mua mua cac tram Nha Be,
Bén Lirc trong 5 ngay tir 11/9/2007 — 15/9/2007. H¢ s6 twong quan thu dugc vao mia kho
trong ddi tot hon so véi mia mua. Vao mua kho hé sé tuong quan tai cac tram déu c6 R?>
0.95, con muia mua hé s6 twong quan tai tram Bén Lirc tuong ddi thép hon véi R? = 0.893, con
tram Nha Bé vao mua mua ¢ hé s6 twong quan ciing kha cao R? = 0.977. Nhu vay vé6i thong
s6 nhu di hiéu chinh & trén hoan toan phu hop véi déc trung cua khu vuc. Sau day 1a mdt vai
hinh anh so sanh hiéu chinh mé hinh vao mua kho:

Hinh 2 Hiéu chinh muc nudc tai tram thay Hinh 3: Hiéu chinh myc nudce tai tram thuy
van Bién Hoa thang 4 vsi R2 = 0.954 van Pha An thang 4 vi R2 = 0.968




Hinh 4 : Hiéu chinh myc nudce tai tram thuy Hinh 5: Hiéu chinh myc nudc tai tram thiy
vin Nha Bé thang 4 voi R2 = 0.968 van Bén Lurc thang 4 véi R2 = 0.955

Két qua hiéu chinh cho hé so twong quan tdt, tat ca déu c6 R? > 0.95, va két qua kiém
dinh lai cho R? thép hon so voi mua kho (0.893). Nhan xét rﬁng, cac thong s6 mé hinh da
chon Iya phi hop cho ca miia mua va mua kho, tir ddy ta c6 thé sir dung cac thong sd nay tinh
toan cho h¢ thong song Sai Gon — Pong Nai trong tuong lai.

4. Két qua dy bao thir nghiém
- Chl'mg t6’i dung md hinh da dugc hi¢u chinh va kiém dinh véi cac thong $6 mf)’ hinh vira tim
duoc de tién‘ hanh tinh toan va du bao muc nudc voi cac dir liéu bién du bao. Keét qua nay chi
méi l?u(')’c giéu thir nghiém du bao, md hinh sé€ dugc ti€p tuc hiéu chinh hoan thién dé dat két
qua tot nhat trong th,(‘)ri gian toi.
4.1 Danh gia két qua dw bdao cho thang 10/2013
4.1.1 Két qud tai tram Phii An séng Sai Gon
Béang 1 :So sanh két qua du bao vdi thuc do tram Phu An
Dinh 1 Chan1
Ngay/gio  |Du bdo|Gio | Thuc do| Ngay/gid |Du bao| Gid | Thuc do
14/10/13 0:30 1.26/0.00| 1.29 01/10/13 8:00{ -0.45/8.00 | -0.02
15/10/13 1:30 1.37/1.30| 1.26 02/10/13 8:30, -0.70({9.00| -0.26
16/10/13 2:00 1.48/3.00f 1.37 03/10/13 9:30, -0.88/9.30| -0.56
17/10/13 2:30 1.57/3.30| 1.51 | 04/10/13 10:00, -1.03|10.30| -0.84
18/10/13 3:30 1.64/3.30| 1.54 | 05/10/13 10:30, -1.17|11.00| -0.93
19/10/13 3:30 1.68/4.30| 1.58 | 06/10/13 11:00[ -1.28(11.30| -1.04
20/10/13 4:00 1.68/4.30| 1.62 | 07/10/13 11:30] -1.34(12.30| -1.16
21/10/13 4:30 1.63/5.00f 1.58 | 08/10/13 12:30, -1.42|13.00| -1.27
22/10/13 4:30 1.56/5.30| 1.48 | 09/10/13 13:00, -1.47|13.30| -1.34
23/10/13 5:00 1.46/6.00| 1.35 | 10/10/13 13:30] -1.44(14.30| -1.42
24/10/13 5:30 1.33/6.00) 1.25 | 11/10/13 14:30] -1.38/15.00f -1.41
25/10/13 6:00 1.17/7.00| 1.16 | 12/10/13 15:00, -1.29/16.00| -1.35
26/10/136:30f 0.96/7.00{ 0.98 | 13/10/13 16:00 -1.18[17.30| -1.32
27/10/13 7:00, 0.70/8.00| 0.77 | 14/10/1318:00{ -1.12|18.30| -1.27
28/10/138:30, 0.41/9.30| 0.57 | 15/10/1319:00 -1.13|19.30f -1.20

Hinh 6 : Biéu dd so sanh chan dinh tram Ph An
Vi két qua nhu bang va hinh trén ta c6 thé danh gid mo hinh du bao twong doi chinh xéac
¢ dinh va chan. Tuy nhién, két qua du bao con cao hon thuc do, can dugc hi¢u chinh thém.
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4.1.2 Két qud tai tram Bién Hoa séng Pong Nai
Béang 2 : So sanh két qua du bao véi thyc do tram Bién Hoa

DPinh 1 Chéan 1
Ngay/gi0  |Du bao| Gio | Thuc do Ngay/gio Dy bdo | Gio | Thyc do
01/10/13 13:30]  0.94{14.00] 1.09 01/10/13 9:00 0.00| 10.00 0.11
02/10/13 14:30]  1.31|15.00] 1.34 02/10/13 10:00 -0.24] 10.00 -0.06
03/10/13 15:30]  1.64{16.00] 1.48 03/10/13 10:30 -0.37| 11.00 -0.25
04/10/13 16:00  1.93|17.00] 1.59 04/10/13 11:00 -0.43| 12.00 -0.36
05/10/13 17:00 2.13]18.00, 1.77 05/10/13 12:00 -0.51] 13.00 -0.36
06/10/13 17:30]  2.25|19.00] 1.75 06/10/13 12:30 -0.64| 14.00 -0.45
07/10/13 18:30]  2.29|20.00| 1.80 07/10/13 13:00 -0.71] 15.00 -0.63
08/10/13 19:00]  2.26|20.00] 1.78 08/10/13 13:30 -0.79| 15.00 -0.70
09/10/13 20:00 2.17|21.00] 1.69 09/10/13 14:00 -0.85| 16.00 -0.66
10/10/13 21:00,  2.01|22.00| 1.60 10/10/13 15:00 -0.82] 16.00 -0.79
11/10/13 22:00,  1.87|23.00| 1.64 11/10/13 15:30 -0.79] 16.00 -0.73

) ’ Hinh 7 : Biéu dd so sanh chan dinh tram Bién Hoa
Doi véi ket qua dy bao tram Bién Hoa thi so vdi dinh thi cao hon khoang 50cm va chan
thi thap hon 19cm so véi thue do. Can hi¢u chinh thém h¢ s6 Manning cho doan song nay.
4.1.3 Két qud tai tram Nha Bé trén séng Nha Bé
Bang 3 : So sanh két qua du bao voi thuc do tram Nha Be
Pinh 1 Chan1
Ngay/gio  |Du bdo|Gio |Thuc do| Ngay/gid  |Du bao|Gio |Thue do
01/10/13 12:30| 0.51 |13:00{ 0.75 | 01/10/137:30 | -0.38 |7:00| -0.16
02/10/13 13:30| 0.76 [13:30 0.95 | 02/10/138:00 | -0.74 |8:00| -0.46
03/10/13 14:00| 1.02 |14:30f 1.12 | 03/10/138:30 | -1.06 |8:30| -0.83
04/10/13 15:00| 1.26 |15:00f 122 | 04/10/139:00 | -1.38 |9:30| -1.18
05/10/13 15:30 | 1.41 [16:00] 1.47 | 05/10/139:30 | -1.63 |[10:00{ -1.30
06/10/13 16:00 | 1.49 [17:00[ 1.45 |06/10/13 10:30| -1.84 |10:30| -1.48
07/10/1317:00| 1.55 [17:30 151 |07/10/1311:00| -2.01 |11:00{ -1.63
08/10/13 18:00| 1.51 |18:00{ 1.46 |08/10/13 11:30| -2.13 |12:00| -1.76
09/10/13 18:30 | 1.42 [19:00f 1.35 |09/10/1312:30| -2.17 |(12:30| -1.84
10/10/1319:30| 1.30 [20:00, 1.30 |10/10/13 13:00| -2.12 |(13:00| -1.90
11/10/1321:00| 1.20 [21:00, 1.27 |11/10/13 13:30| -1.99 |14:00] -1.82
12/10/13 22:00 | 1.12 |[22:00 125 |[12/10/1314:30| -1.81 |15:00, -1.72
13/10/1323:30| 1.15 [23:30, 1.26 |13/10/13 15:30| -1.61 |16:00| -1.60

Hinh 8 : Biéu dd so sanh chén dinh tram Nha Bé
4.2 Két qud dw bdo thdng 11/2013
Sau khi hiéu chinh mot s6 thong sb thi két qua du bao cho thang 11 dugc kiém tra nhu sau (sd
liéu thuc do chi c6 s6 liéu chan va dinh triéu)



Hinh 9a: Tram Phu An
Hinh 9b : Tram Bién Hoa

Hinh 9c : Tram Nha Be
Hinh 9: So sanh két qua du bao thang 11/2013
4.3 Nhdn xét va danh gid

- Qua két qua du bao muyc nude thir nghiém cho thang 10/2013 cho thay kha ning mé hinh du
béo & cac dinh kha hop 1y. Tuy nhién, can hiéu chinh thém dé do chinh xéc cao hon.
- Két qua du bao 3 ngay trong thang 11 tir 20-23/11/2013 ( dugc kiém tra tai phong du bao
thity van — Dai Khi twong Thily van Khu vyec Nam B9) cho thdy d6 chinh xac ciia chan va
dinh trong mirc cho phép ddi v6i tram Phu An 12

+ Sai s6 cho phép dinh triéu ctia tram Phii An ngay dau tién 12 5cm, ngay thir 2 1a 9cm
va ngay thu 3 1a 12cm.

+ Sai s6 cho phép chan triéu ctia tram Phii An ngdy dau tién 1a 10cm, ngay tha 2 13
18cm va ngay thu 3 1a 24cm.

Ngay Phl An Pinh

Thuc do Tinh toan Thuc do Tinh toan
20/11/13| 4:30 1.39 4:30 1.42 19:30 1.43 18:30 1.48
21/11/13| 5:00 1.29 5:00 1.31 19:30 1.34 19:30 1.41
22/11/13| 5:30 1.25 5:30 1.17 20:00 1.35 20:00 1.34
23/11/13| 6:30 1.14 21:00 1.26
Ngay Phu An Chan

Thuc do Tinh toan Thuc do Tinh toan
20/11/13 12:00 -1.30 12:30 -1.24
21/11/13| 0:00 0.25 0:00 0.05 12:30 -1.29 12:30 -1.35
22/11/13 1:00 0.26 0:30 0.10 13:00 -1.25 13:00 -1.31
23/11/13| 1:00 0.33 1:00 0.12 13:30 -1.26

- Qua bang so sanh trén ta thay sai s 16n nhat & dinh 1a 8cm va chan 13 21cm.



- Két luan : md hinh du béo c6 thé tiép tuc hiéu chinh chén tridu dé co két qua sai ) thép hon
nira va tién hanh dy bao thir nghiém thém trong twong lai.

5. Két luan va kién nghi
Két luin:

- M6 hinh Mike 11 cho két qua mé phong véi cac sb lidu bién thuc do kha tdt va co R?>0,95.

- Véi cac s lidu bién luu luong thuong nguén tr hd Tri An, Phudc Hoa, Dau Tiéng,. ...chua
that ddy da va bién ha luu bién do mé hinh Delf3D du bao ¢6 sai s nén kéo theo co su sai s6
clia cc gia tri ndy vao diéu kién bién ciia mé hinh du bao. Béi vay, khi du bao muc nudc ludn
can ¢6 sb liéu thuc do cép nhat kip thdi dé md hinh du bao c6 thé hiéu chinh tt cho két qua
du bao dat duoc do chinh x4c cao nhat.

- Két qua mo hinh du bao gia tri tai dinh tuwong ddi tbt hon chan, mic du co sai sd vé pha
khoang 30-45 phut ¢ cac dinh va chan triéu.

Kién nghi: ) .

- M6 hinh dy bao myc nudc dugce két hop tir nhieu nhém du bao khac nhau nhu : nhém du
bao khi tugng, hai van va thay van, thuy luc dé tao ra két qua du bao nhanh nhét va chinh xéc
nhit so v6i qui dinh cho phép trong nghiép vu du béo, tuy nhién mé hinh khong thé thay thé
du bao vién va can kinh nghiém dé hiéu chinh két qua thudng xuyén cho nhimng ngay trudc dy
bao, thi két qua du bao trong 3 ngay s& tét hon va nhanh hon.

- Can du bao tbt sb liéu luu luong thugng ngudn va kiém soat duge luu luong xa cua cac hd
dé kip thoi du bao muc nudc chinh xac hon dé tranh gy hau qua nghiém trong nhu 1i lut,
ngap lut va tranh dinh triéu cudng két hop mua va xa 1ii, néu thuc hién dugc diéu nay thi mo
hinh s& du béo t6t hon két qua ma nghién ctru ndy mang lai.
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TESTING THE WATER LEVEL FORECASTING MODEL IN A
NUMBER OF STATIONS ON THE SAIGON - DONG NAI RIVER

Abstract
Mike 11 model will be applied to calculate the downstream hydraulic Sai Gon - Dong

Nai river system and flood tidal influence upstream, combined oceanographic models Defl3D
calculate tidal fluctuations affect by factors of oceanographic and meteorological model WRF
calculations predict precipitation, temperature, evaporation, ... Mike 11 hydraulic model based
on Saint - Venant equations one -dimensional model for the application calculations and
forecast water levels, flow serves to calculate other characteristics such as spread of
pollutants, flood, flood properties, transfer of salt .... the result is a computational model
forecasts water for 6 stations ( Bien Hoa , Thu Dau Mot , An Phu , Nha Be , Ben Luc and Tan
An) in 3 days for the work to serve as a warning tides, flooding warning, ...



