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THU NGHIEM MO HINH DY BAO MUC NUGC MOT S6 TRAM
TREN SONG SAI GON - DONG NAI

Béo Thanh, Tran Tudn Hoang, Ngé Nam Thinh
Phan vién Khi tugng Thiy van va Méi trudng phia Nam

w0 hinh Mike 11 sé duoc dp dung tinh todn thuy luc ha luu séng Sai Gon - B6ng Nai, mét hé
héng séng chiu dnh huéng triéu va I thugng nguén, két hop mé hinh héi véin Defl3D tinh
todn dao d¢ng myc nuéc triéu anh hudng béi cdc yéu t6 hai duang hoc va mé hinh khi tuong

WRF tinh todn dy bdo lugng mua, nhiét @6, béc hoi,... M6 hinh thiy luc Mike 11 dua trén hé phuiong trinh Saint-
Venant mét chiéu, viéc dp dung mé hinh cho phép tinh todn, du bdo muc nudc, luu lugng nhdm phuc vu tinh
todn cdc ddc trung khdc nhu lan truyén chdt 6 nhiém, ngdp lut, tinh Id, truyén mdn.... Két qué cia mé hinh la
tinh todn dy bdo muc nuéc cho 6 tram (Bién Hoa, Thi Ddu Mét, Phu An, Nha Be, Bén Lic va Tan An) trong 3 ngay
phuc vu cho cdc céng tdc nhu canh bdo triéu cuéng, cdnh bdo ngdp, ...

1. Mé& dau

Nghién ctiu lién két cdc mé hinh khi tugng, thay
vén va hai van dé xem xét tac dong téng hop cac
yéu t6 gi6, mua, 10 thugng nguén, thay tridu, séng
bién,... 1én dao déng muc nudc 1a v6 ciing can
thiét. Viéc st dung nhiéu mé hinh khac nhau ciing
nhu xem xét tuong doi day di cac yéu t6 tac dong
lén myc nudc la vo ciing phuic tap va kho khan. Tuy
nhién, day la viéc can phai nghién cifu nhdm xem
xét danh gia két qua du bao khi lién két cdc mé hinh
v6i phuong phép du bdo ¢6 dién, tir d6 gép phén
nang cao chét luong du bao muc nudc nhdm canh
bao sém vé tinh trang ngap lut tranh nhiing thiét
hai dang tiéc cho thanh phé.

2. Phuong phap nghién ciu

M&é hinh thay luc Mike 11 dugc (ing dung nhém
du bdo muc nudc cho céac tram thiy van trén hé
thong s6ng Sai Gon - Héng Nai va Vam C. M6 hinh
mike 11 st dung két qud cla md hinh hai vin
Delft3D va mé hinh khi tugng WRF dé lam céc diéu
kién bién dau vao phuc vu cac nghién ctru dé tai
cap bo“Nghién cdu tich hgp cac mé hinh khi tuong,
thaty vén, hai van nham nang cao chat lugng du bao
muc nuGc trén hé théng séng Péng Nai”

3. Ndi dung nghién cliu

Ung dung mé hinh thuy dong luc hoc 1 chiéu
tinh todn céc gia tri muc nudc va du bdo muc nudce
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tai cac tram Nha B&, Phui An, Bién Hoa, Thi Dau Mét,
Bén Luic va Tan An trén hé thong séng Sai Gon -
Dong Naiva Vam Co

a. Hiéu chinh mé hinh

1) Cdc 56 liéu déu vao cho mé hinh

- Ban d6 dia hinh khu vuc tinh toan: Theo hé toa
d6 UTM.

- S6 liéu mat cat ngang s6ng gém cé 2291

- Hé s8 nham cho mé hinh(chon v hiéu chinh).
Manning ttr 10 - 60 cho titing doan s6ng pht hop.

2) Diéu kién bién o

- Diéu kién bién thugng nguén (do nhém thiy
van — Dai Khi tugng Thly van Nam B6 phu trach)

+QTri An la luu lugng chay maéy va luu lugng xa
tran

+ Q Phudc Hoa dugc du bao theo s6 ligu trung
binh'nhiéu nam. _

+ Q Can Bang dugc tinh tir mé hinh mua dong
chdy

+ Muc nuéc Moc Héa duge du bdo dua theo
tuodng quan gifta Tan Chau va Méc Héa

- Diéu kién bién ngoai bién: Muc nudc tai cac
ctra séng dugc dy bado tir mé hinh Delf3D (Xem
thém bai bdo vé Delf3D). Céc bién cdn lai tai céc
kénh déu chon luu lugng tu do.
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Hinh1. Mang lu'i séng Sai Gon - Péng Nai va
Vam Co

b. Két qua hiéu chinh va kiém dinh mé hinh

NGHIEN CGU & TRAO DO

Céc s6 liéu duing hiéu chinh vao mtia khé 13 cac
tram thly van Nha Bg, Phui An, Bién Hoa va Bén Lic-
thdi gian thang 4 nam 2007 va kiém dinh lai vao
mua mua cac tram Nha Be, Bén Litctrong 5 ngay ti
11/9/2007 - 15/9/2007. Hé s6 tuong quan thu dugc
vao mua khé tuong doi tét hon so véi mlia mua.
Vao mua kho hé s6 tuong quantai cac tram déu cé
R?>0,95, con miia mua hé sé tuong quan tai tram
Bén Lic tuong doi thap hon véi R2= 0,893, con tram
Nha Bé vao miia mua cé hé s6 tuong quan ciing
kha cao R? = 0,977. Nhu vay véi thong s6 nhu da
hiéu chinh & trén hoan toan phl hgp véi déc trung
clia khu vyc. Sau day [a mét vai hinh dnh so sanh
hiéu chinh mé hinh vao mua khé:
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Hinh 2. Hi€u chinh muc nu'éc tai tram thiy vén
Bién Hoa thdng 4véi R = 0,954

Hinh 3. Hiéu chinh muc nuéc tai tram thay van
Phti An thdng 4véi R*= 0,968
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Hinh 4. Hiéu chinh muc nuéc tai tram thay vdn
Nha Bé thdng 4 véi R* = 0,968

Két qua hiéu chinh cho hé s6 tuong quan tot, tat

ca déu co R*> 0.95, va két qua kiém dinh lai cho R?

thap han so véi mua kho (0,893). Nhan xét rang, cac

théng s6 mé hinh da chon lya phit hgp cho ca mia

mua va mua kho, tr day ta ¢6 thé sir dung céac

Hinh 5. Hiéuchinh muc nuéc tai tram thiy vdn
Bén Lic thdng 4 véi R*= 0,955
théng s6 nay tinh toan cho hé théng séng Sai Gon
- Dbo6ng Nai trong tuong lai.
4. Két qua du bao thi nghiéfn
- Chiing t8i diing mé hinh da dugc hiéu chinh
va kiém dinh véi cac théng s6 mdé hinh viia tim
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dugc dé tién hanh tinh todn va du bdo muc nuéc  tuc hiéu chinh hoan thién dé dat két qua t6t nhat
véi cac dif liéu bién du bdo.KEt qua nay chi mdi  trong thai gian téi.
budc dau thir nghiém du bao, mé hinh sé dugc tiép

a. Ddnh gid két qua du bdo cho thdng 10/2013

1) Két quad tai tram Phui An séng Sai Gon

Bdng 2. So sdnh két qua du bdo véi thuc do tram Phii An

DPinh 1 Chan1
Ngay/gi¢ |Dubdo|Gid |Thucdo| Ngay/gis |Dubdo| Gid |Thucdo
14/10/130:30, 1.26/0.00] 129 | 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, 1.48/3.00| 1.37 03/10/139:30, -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
18/10/133:30, 1.64{3.30{ 1.54 | 05/10/13 10:30, -1.17/11.00{ -0.93
19/10/133:30]  1.68/430| 1.58 06/10/13 11:.00] -1.28]11.30{ -1.04
20/10/13 4:00 1.684.30] 1.62 07/10/13 11:30] -1.34[12.30| -1.16
21/10/13 4:30 1.63/5.00f 1.58 08/10/1312:30] -1.42{13.00| -1.27
22/10/134:30  1.56|5.30| 1.48 | 09/10/1313:00, -1.47|13.30| -1.34
23/10/135:00| - 1.46/6.00| 1.35 10/10/13 13:30] -1.44{14.30| -1.42
24/10/135:30; 1.33]6.00| 1.25 11/10/13 14:30] -1.38|15.00| -1.41
25/10/13 6:00 1.177.00) 1.16 12/10/13 15:00, -1.29/16.00] -1.35
26/10/136:30, 0.96/7.00| 0.98 13/10/13 16:00, -1.18|17.30| -1.32
27/10/137:00, 0.70/8.00| 0.77 14/10/13 18:00] -1.12|1830] -1.27
28/10/138:30, 0.41/9.30] 0.57 | 15/10/13 19:00{ -1.13|19.30| -1.20
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Hinh 6. Biéu @ so sdnh chéan dinh tram Phii An

V6ikét qua nhu bang va hinh tréntacé thé danh  chén. Tuy nhién, két qua du bao cdn cao hon thuc
gia mo hinh dy bao tuong d6i chinh xac dinhva  do, can dugc hidu chinh thém.

2) Két qua tai tram Bién Hoa séng Pdng Nai

Bdng 3. So sdnh két qud du bdo véi thuc do tram Bién Héa

Pinh 1 Chan1 :
Ngay/giG Dubdo| Gi¢ | Thuc do Ngay/gic Dy bédo | Git | Thuc do
01/10/1313:30 | 0.94 |14.00 1.09 01/10/13 9:00 0.00 10.00 0.1
02/10/13 14:30 | 1.31 |15.00 134 02/10/13 10:00 -0.24 10.00 -0.06
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Hinh 7. Bi€u @é so sdnh chén dinh tram Bién Hoa

D6 véi két qua dy bao tram Bién Hoa thi so vdi
dinh thi cao hon khoang 50cm va chan thi thdp hon
3) Két qua tai tram Nha Bé trén séng Nha Bé

19cm so véi thuc do. Can hiéu chinh thém hé s6

Manning cho doan séng nay.

Bdng 5. So sdnh két qua du bdo véi thuc do tram Nha Bé

03/10/1315:30 | 1.64 |1600| 148 03/10/13 10:30 -0.37 | 11.00 | -0.25
04/10/1316:00 | 1.93 |1700] 159 04/10/13 11:00 -043 | 1200 | -036
05/10/1317:.00 | 2.13 (1800} 177 05/10/13 12:00 -0.51 13.00{ -0.36
06/10/1317:30 | 2.25 |19.00| 175 06/10/13 12:30 ~-0.64 | 1400 | -045
07/10/1318:30 | 2.29 |2000] 1.80 07/10/13 13:00 -0.71 | 1500 | -0.63
08/10/1319:00 | 2.26 2000 178 08/10/13 13:30 -0.79 | 1500} -0.70
09/10/13 20:00 | 2.17 [21.00| 169 09£10/13 14:00 -0.85 | 1600 | -0.66
10/10/1321:00 | 2.01 |2200| 160 10/10/13 15:00 -0.82 | 1600 -0.79
11/10/1322:00 | 1.87 |23.00| 164 11/10/13 15:30 -0.79 | 1600 | -0.73
Bién Hoa Pinh 1 Bién Hoa Chan 1
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Pinh 1 Chéan 1
. s . ... | Thuc . s . .
Ngay/gic Du bdo | Gig do Ngay/gi¢  |Dubdo| Gig | Thuc do
01/10/13 12:30 0.51 13:00 | 0.75 | 01/10/137:30 | -0.38 | 7:00 -0.16
02/10/1313:30 | 0.76 [13:30| 095 | 02/10/138:00 | -0.74 | 8:00 | -0.46
03/10/1314:00 | 1.02 |1430]| 112 | 03/10/138:30 | -1.06 | 8:30 | -0.83
04/10/13 15:00 1.26 15:00 | 1.22 | 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
06/10/1316:00 | - 149 17:00 | 145 |06/10/1310:30| -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 | 146 |08/10/1311:30| -2.13 |12:00] -1.76
09/10/13 18:30 1.42 19:00 | 135 {09/10/13 12:30| -2.17 |12:30| -1.84
10/10/1319:30 1.30 20:00 | 130 |10/10/13 13:00| -2.12 |13:00| -1.90
11/10/13 21:00 1.20 |21:00| 127 |11/10/13 13:30| -1.99 |14:00| -1.82
12/10/13 22:00 1.12 22:00 | 125 {12/10/13 14:30] -1.81 |15:00| -1.72
13/10/13 23:30 1.15 23:30| 1.26 |{13/10/13 15:30| -1.61 |16:00| -1.60
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du bao cho thang 11 dugc kiém tra nhu sau (s6 liéu

thuc do chi ¢6 s6 liéu chan va dinh triéu)

Hinh 8. Bi€u dé so sdnh chan dinh tram Nha Bé

b. Két qua du bdo thdng 11/2013
Sau khi hiéu chinh mét s6 th
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Hinh 9 a. Tram Phii An
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Hinh 9b. Tram Bién Hoa
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Hinh 9c. Tram Nha Bé

Hinh9. So sdnh két qud du bdo thdng 11/2013

¢. Nhén xét va ddnh gia

- Qua két qua du bao muc nudce thit nghiém cho
thang 10/2013 cho thay kha ndang mé hinh dy béo
& cac dinh kha hgp ly. Tuy nhién, can hiéu chinh
thém dé dé chinh xac cao hon.

- K&t qua dy bao 3 ngay trong thidng 11 tlr 20-
23/11/2013 ( dugc kiém tra tai phong dy béo thiy
van - Bai Khi tugng Thiy van Khu vic Nam Bd) cho

thay dé chinh xac cia chan va dinh trong muic cho
phép d6i véi tram Pha An la:

+ Sai s6 cho phép dinh triéu cGa tram Pha An
ngay dau tién la 5 cm, ngay thi 2 1a 9 cm va ngay
thd3la12cm.

+ Sai 56 cho phép chan triéu cGia tram Pha An
ngay dau tién la 10 cm, ngay thit 2 1a 18 cm va ngay
tht3la24cm.

Ngay Phi An Dinh
Thucdo Tinhtoan Thucdo Tinhtoan
20/11/13 | 430 1.39 4:30 142 19:30 1.43 18:30 148
21/11/13 | 5:00 1.29 5:00 131 19:30 1.34 19:30 141
22/11/13 | 530 125 | 530 1.17 20:00 1.35 20:00 134
23/11/13 | 6:30 1.14 21:00 1.26
Ngay Phu An Chan
| Thucdo Tinhtoén Thycdo Tinhtodn
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 thady sai sé I6n nhat &
dinhla8 cmvachanla2icm,

- Két luan: mé hinh du bao c6 thé tiép tuc hiéu
chinh chan triéu dé co6 két qua sai s thdp hon nita

va ti€én hanh dy bao thit nghiém thém trong tucng
fai.
5. K&t luan va kién nghi

Két ludn
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- M hinh Mike 11 cho két qua mé phdng véi cac
s6 lidu bién thuc do kha t6t va cé R2>0,95.

-V6i cac s6 liéu bién luu lugng thugng nguén tir
h6 Tri An, Phudc Hoa, Dau Tiéng,.... chua that day
da va bién ha luu bién do mé hinh Delf3D du bao
¢6 sai s6 nén kéo theo c6 sy sai s6 clia cac gia tri nay
vao diéu kién bién cdia mo hinh dy bdo.Bai vay, khi
du bdo muc nudc ludn can co sé liéu thuc do cap
nhat kip thai dé& mo hinh du bédo c6 thé hiéu chinh
t6t cho két qua dy bdo dat dugc dé chinh xac cao
nhat. '

- K&t qua md hinh du bdo gia tri tai dinh tuong
déi tot han chan, mac du c6 sai s6 vé pha khoang
30-45 phut & cac dinh va chan triéu.

Kién nghi

- M6 hinh du bao muc nusc duge két hop tit
nhiéu nhém du bédo khac nhau nhu : nhom dy bao
khi tugng, hai van va thly van, thay luc dé tao ra
két qua du bdo nhanh nhit va chinh xac nhat so véi
qui dinh cho phép trong nghiép vy du bao, tuy
nhién mé hinh khong thé thay thé dy bao vién va
cén kinh nghiém dé hiéu chinh két qua thudng
xuyén cho nhiing ngay trudc du béo, thi két qua du
béo trong 3 ngay sé tét hon va nhanh hon.

- Can duy bao t6t s6 liéu luu lugng thugng ngudn
va kiém soat dugc luu lugng xa clia cac hé dé kip
thdi du bao muc nudc chinh xac hon dé tranh gay
hau qua nghiém trong nhu I lut, ngdp lut va trénh
dinh triéu cudng két hgp mua va xa 14, néu thuc
hién dugc diéu nay thi mé hinh sé du bao t6t hon
két qua ma nghién ctru nay mang lai.
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