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NGHIEN CUU TiNH TOAN LAN TRUYEN MAN TREN
SONG SAI GON BANG PHUONG PHAP SO

Tran Thi Kim', Bui Hong Son?, Nguyén Thi Bay3, Phung Thi My Diém', Nguyén Ky Phung*

Tém tit: Trong nhitng ndm gan day, nguén nieoc trén séng Sai Gon dé mdan ngdy cang tang cao
va chwea c6 xu hudng giam. Tinh trang thiéu mede, xam nhdp man trong mia khé dién ra ngay cang
gay gdt, anh hwéng triee tiép dén hé thong cap nuwde cho TPHCM. Mdc dii dd chii dong thuee hién
nhiéu bién phdp nhung cdac cong ty cap mede van gap nhiéu khé khan va cac nha may phdi ngung
ldy nueée th trong nhiéu thoi diém do dg man vueot quy chudn cho phép, chi phi van hanh san xudt
nede sach gia tang. Theo két qua khdo sdt cia Vién Khoa hoc Thiy loi Mién Nam, thang 4/2016,
tai tram bom nuede thé Hoa Phii (nam trén séng Sai Gon thude huyén Cii Chi) cho thdy tir cudi thang
1-2016 dén nay, dé man thwong xuyén trén nguéng 150 mg/lit. Nghién ciru nay tdp trung vao tinh
todn va mé phong lan truyén man mot chiéu bang phirong phdp sé cho hé thong séng Sai Gon nham

hé tro cdc nha quan Iy danh gid tdc ddng ciia xam nhdp mén dén néng nghiép va cap nude.
Tw khéa: Xam nhap man, song Sai Gon, phwong phap so, mo hinh todan.

Ban Bién tap nhan bai: 08/12/2018 Ngay phan bién xong: 20/01/2019 Ngay dang bai: 25/03/2019

1. Pit vin dé

Hé thdng séng Sai Gon - Pong Nai bao gdm
dong chinh song Pong Nai va 4 séng nhanh 16n
la song La Nga, song Bé, song Sai Gon va song
Vam Co. Xam nhdp man la mot hién twong cuc
ky quan trong va dang cha ¥ hon ca & phan ha
lwu s6ng Sai Gon - Pong Nai. Vi dic diém 1ong
dan sau, do doc day song nho, bién do triéu 16m,
do dé nudc man theo dong triéu xam nhap rat
cao 1én thugng luu vao gitta va cubi mua kho
(thdng 3-4 hang niam) [9]. Trong vai nim gan
day, cung voi tac dong cua bién ddi khi hau va
nudc bién dang, sy bién doi ranh giéi xam nhap
min trd nén phirc tap. Nudce bién dang kéo theo
su thay d6i bién do va pha thuy triéu trong cac
vinh va ving bién ven b [4]. Sy thay ddi nay
dan dén qua trinh lan truyén chét trong song thay
ddi theo, dac biét la xAm nhap man. Do vay, nhu
cau tinh toan va dyu bao xAm nhap man ngay cang
cap thiét.
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Mo hinh toan, mot phuong phap hién dai,
dugc phat trién manh trong méy chuc nam tro lai
day o nudc ta ciing nhu trén thé gi¢i. Cac mo
hinh dugc st dung rong rai trén thé gi¢i nhu mo
hinh HEC-RAS; M6 hinh Qual2E cua cuc bao
v€ moi truong My (EPA); M6 hinh DELFT 3D
cua Vién Nghién ctru Thuy luyc Ha Lan va mo
hinh Mike 11 cta Vién Thuy luc Pan Mach
(DHI). Cac nghién ctru tiéu biéu vé& dong chay
va chét lugng nudc, xam nhap man dugc thuc
hién boi cac tac gia Zheng Chong, Ruibin Zhang,
Pawan Kumar Mishra [10, 11, 12]. Theo do, xu
huéng st dung cac mo hinh thuong mai van dién
ra tai Viét Nam, c6 nhiéu nghién cuu vé xam
nhap man dugc thuc hi¢n trén ha luu hé théng
song Sai Gon - Pong Nai bang viéc sir dung mo
hinh toan [5, 7, 2] tuy nhién, chi phi str dung kha
cao va kho khan khi két ndi hé thong. Nghién
ctru tinh toan lan truyén min trén Séng Sai Gon
bang phuong phap s6 duge dé xuat thyc hién
nham xay dung mé hinh tinh toan va mo phong
lan truyén man mot chiéu cho mot doan song
nhat dinh, nhu 13 mot cong cu hd trg cac nha
quéan 1y danh gia tac dong ctia xam nhap man dén
san sudt ndng nghiép va nudi trong thuy san tai
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khu vuc ha luu séng Sai Gon-Dong Nai.

2. Phwong phap nghién ctru

2.1. Nghién ciru thudt gidi ciia mé hinh
todn thuy luc [6]

M0 hinh thuy dong luc dugc xay dung véi co
sO la hé phuong trinh Saint-Venan (phuong trinh
lién tuc (1) va phuong trinh dong lugng (2)).

Dbi voi cac ham thong thuong nghiém 1a mot
gid tri s6 (sb thuc, sb phuc...). Con trong phuong
trinh sai phan, myc tiéu la tim ra cong thurc cua
ham chua dugc biét nhim thoa mén mbi quan h¢
dé ra. Thong thuong nd s& 1a mot ho cac phuong
trinh, sai léch bang mot hing s6 C nao d6. Ham
nay s€ dugc xac dinh chinh xac khi c6 thém diéu
kién xac dinh ban dau hodc diéu kién bién.

Céc phuong phap nham tim ra gia tri chinh
xac cua ham duogc goi 1a phan tich dinh lugng.
Tuy nhién khong phai luc nao cling xac dinh
duoc cac gia tri thuc, luc nay nguoi ta lai quan
tam dén céc gia tri xép xi (c6 mdt d6 chinh xac
nhét dinh) véi gia tri thuc. Viéc tim cac gia tri
nay dugc thyc hién thudng 1a bang phuong phap
s6 v6i cong cy 1a may tinh.

Phuong trinh sai phan dugc nghién ctru rong
rdi trong toan hoc thuan tay va tng dung, vat i
va cac nganh k¥ thuat.

Phuong trinh lién tuc

Phuong trinh lién tuc dugc thiét 1ap dua trén
dinh luét bao toan khdi luong trong mot khong
gian vo cung bé nam gitra hai mat phiang uét cia
kénh.

Phuong trinh lién tuc c6 dang:

%—th+3%dt=0 (1)
X ot
Phuong trinh dong luong
Phuong trinh dong lvong c6 dang nhu sau:

.92
ot Ox
2 (2)
20, 2(0" ) 0z, 2
ot ox\ 4 ox K

H¢ phuong trinh (2) duoc goi 1a hé phuong
trinh Saint-Venant. Phuong trinh nay mo ta sy
bién thién cua luu luong Q va myc nudc z hodc
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cac thong sb twong duong theo thoi gian va
khong gian.

2.2. Nghién ciru thuit gidi cia moé hinh lan
truyén chit [6]

Phuong trinh lan truyén chit duoc viét nhu
sau:

82C (3)

oC _ 9 xc

a Ve

Phuong trinh c6 thé duoc viét dudi dang hoan
thanh thé (két hop véi phuong trinh lién tuc):

ac

Ox
+A(f(C)+ G(C)

8 ) ac
—(AC) = —(AE—=) = —=(4UC)

“4)

Phuong trinh dao ham riéng phan cua qua
trinh lan truyén chat mé ta sy bién thién cua
nong do chit theo khong gian va thoi gian c6 thé
dugc viét lai nhu phuong trinh (5):

oc . oC o’cC
E+Ug=Eax2 -KC+p (5)

Mo hinh lan truyén chat sé duoc gidi theo
phuong phap sai phan hiru han bang so d6 Up-
wind.

3. Két qua

3.1. Kiém dinh mé hinh bting loi giai tich

3.1.1. Kiém dinh mé hinh thity luc

Xét sy chuyén dong cua tridu trong kénh kin
mot dau va bi phan xa hoan toan tai dau kin.

L

Hinh 1. S6 héa doan kénh
Dao dong myc nudc:
z(x,t)= z, cos(wt)cos(kx) 6)
Téc d6 truyén triéu:
C, . .
u(x,t)= 720 sin(@t )sin(/x) (7)
MO hinh dugc ap dung tinh cho doan kénh co
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mit cit ngang hinh chr nhat, day nim ngang;
chiéu dai L=100m (1a mot budc song), dd sau
h=1m.

Piéu kién ban dau duoc tinh tir phuong trinh
(6) va phuong trinh (7), tai thoi diém t=0.

Diéu kién bién dugc ap dung nhu sau:

- Tai cudi kénh (x=L) cho dao dong myc nude
dang: z = z0 cos@t), voi bién dd triéu z0=0.01m;
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chu ki T=31.927s; suy ra (@ t)=0.1967 rad/s.

- Tai dau kénh (x=0) diéu kién phan xa hoan
toan cho Q=0.

Két qua tinh toan tir mo hinh va nghiém ly
thuyét dugc trinh bay trong hinh 2 - 7:

- Hinh 2 va hinh 3 cho thay dién bién theo
thoi gian cia muc nudc z va van tde U tai vi tri
x=0.5L
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Hinh 2. Két qud muc nwée ciia dong chay tai x=0.5L

0.04
g 0.02
.;g 0 . . — tinh todn
a - - gidi tich
S 0.02 5 10 15
-0.04
chukiT

Hinh 3. Két qua vin toc cia dong chay tai x=0.5L

- Hinh 4 va 5 cho théy din bién theo thoi gian cua muc nudc z va van tdc U tai vi tri x=0.75L.

0.04
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g
.‘:é 0 ; : tinh toan
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Hinh 4. Két qua muc nuwdc cua dong chay tai x=0.75L
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Hinh 5. Két qud vén toc ciia dong chady tai x=0.75L
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- Hinh 6 va 7 cho théy dién bién muc nudce z va van tée U doc theo chiéu dai kénh duge tinh tai

nhirg nhom thoi diém khac nhau.

0,015
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Hinh 6. Két qua myc nuoc doc chiéu dai kénh tai nhiéu thoi diém
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Hinh 7. Két qua van téc doc theo chiéu dai kénh tai nhiéu thoi diém

Nhu vy, mé hinh tinh d cho thay dap s6 kha
chinh x4c vi nghiém giai tich, Dicu d6 da khing
dinh dugc do tin cdy cia mo hinh it nhét cho
nhiing truong hop don gian. tir day, ta c6 thé mo
rong ap dung mo hinh tinh cho nhiing truong
hop phtc tap hon véi s6 liéu thuc té.

3.1.2. Kiém dinh mé hinh lan truyén chdt

0 0
—(AC)=—
81‘( ) ox

Ta c6, phuong trinh truyén chit tong quat:
[AEa—C }Q(AUC)ﬁL Af(O)+G(C)) (8)
Ox ) Ox

Giai phuong trinh (8) véi nhitng so d6 khac
nhau: so d6 hién theo Chevereau va Preissmann,
so dd an Crank Nicolsion, so d6 4n Upwind dé
so sanh voi 101 giai tich.
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Hinh 8. Két qua néng dé doc kénh tai thoi diém t =700s

- Cac so d6 Chevereau-Preissmann va Up-
wind khong 1am cho ndng d6 chit mang gia tri
am, vi¢c giamAt hayAx trong qua trinh chay
thimghiém ciing khong cho két qua tot hon.

- Nguoc lai, dbi voi so @6 Crack Nicolsion,
duong biéu dién ndng do cho thiy két qua kha
t6t, ddc biét 1a tai vi tri x=70m, nong do chat dat
cuc dai va gan nghiém giai tich.

Trong nghién ctru ndy, nhom tac gid st dung
so do Crank Nicolsion trong chuong trinh tinh
mang song. Boéi vi trong md hinh tinh mang
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song, phuong phap duong dac trung dugc su
dung dé tinh ndng do chét tai hop luu trén nhimng
nhanh chay vao hop luu va tai bién khi dong
chay tir mién hudng ra bién. Diéu nay khic phuc
duoc hién tugng khuéch tan sd.

3.2. Tiéu chuin dinh gid

Hé s6 Nash — Sutcliffe (NSE):

Hé sb hiéu qua Nash-Sutcliffe (NSE): 1a hé
sd twong quan giita gia tri quan tric va md phong
theo ty 1¢ 1:1.
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Z( obs,i Ylml
Z ( obs,i Yabs (9)

Hé s twong quan R2:

Hé sb tuong quan R?: mod ta muc do tuong
quan giira gia tri m6 phong va quan tric. R? cang
tién dén 1 thi két qua mo6 phong cang tét.

Cong thirc tinh hé sb twong quan R2:

NSE =1-

N

Yi— Y ots Yoni— Y sim
R LR ) 10)

[Z( s~ Vo) {Z( s~ V) 1}

0.5

3.3. Ung dung cho hé thé'ng song Sai Gon —
Dong Nai

3.3.1. Thiét ldp mo hinh thuy lyc mot chiéu

a) Thiét ldp théng s6 mé hinh thity luc mét
chiéu

- Dir liéu tinh toan

Ving tinh toan: Viing tinh tinh tir sau hd chira
Dau Tiéng dén vi tri cac cira song ven bién Vam
Cd, Soai Rap, Long Tau, Dinh Ba, Thi Vai.

Ludi tinh: bao gdm 9 nhanh song, gdm Soéng
Sai gon, song Pdng Nai, Séng Soai Rap, Vam
Co, Long Tau, Dinh Ba, Pong Tranh, Nha Bé va
song Thi Vai. Khoang cach dx 16n nhét trén cac
nhanh séng 1a 1000 m va nho nhat 1a 100m.
Khoang cach nay dugc chia chi tiét & cac nhanh
song nho va chia 16n nhit trén cac song 16n nham
dé giam thoi gian tinh toan.

- biéu kién bién

Vi tri cac bién duge thé hién chi tiét trong
Hinh 10. Trong do6:

+ Bién thuong luu gdm cac bién myc nude
gio tai Tan An, Go Dau Ha va bién hd Tri An va
hd Dau Tiéng.

+ Bién ha luu gém 4 bién muc nudc tai cac
ctra song Soai Rap, Dinh Ba, Long Tau va Thi
Vai.

+ Bién cut: 12 bién luu luvgng voi Q = 0 m¥/s

- Piéu kién ban dau
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Diéu kién ban dau: Gia st thoi diém ban dau
nudc tinh, Q=0 m¥/s.

Diéu kién muyc nudc ban dau bang 0 va & hop
lwu bang 0 m.

b) Dit liéu tinh todan hiéu chinh mo hinh

Thoi gian tinh: tir ngay 01/04/2013 12:00 dén
30/04/2013 00:00 dé hiéu chinh mé hinh; st
dung budc thoi gian 1a 15 giay. Tram st dung
hiéu chinh la Cat Lai, Nha B¢ va Phti An véi bo
s6 lidu do dac muc nude tir 26/04/2013 9:00 dén
28/04/2013 20:00.

Hé s6 nham: Thay déi tir 0.02-0.04.

Ngudn co s¢ dit liéu thu thap cho tinh toan
duogc trinh bay trong Bang 1 sau:

Bang 1. Co so dir liéu

Dit liéu Ngudn M6 ta dit liéu
Muc nudc Muc nudc cac
tai Viing IMHOEN tram Vam C9,
Tau, Vam  Dai Khi tuong Dinh ba, Long
Kénh va Thuy van Tau, Soai Rap,
cac tram Nam Bo Thi Vai (3 tram),
hiéu chinh Bién Hoa.
S6 liéu mat cit
SIWRR . i
) ngang song cua
, Vién Thuy )
Mt cat o vung nghién ctru
Loi Mién .
ngang song (Song Sai Gon,
Nam, . o
bong Nai, Dinh
IMHOEN
Ba,...)

SO liéu xa

hd Trj An,

Ban quan tri
Ho Dau Luu lugng xa

Dau Tiéng  Tiéng, Tri An

¢) Hiéu chinh va kiém dinh mé hinh

- Hi¢u chinh mé hinh thuy lyc:

Két qua myc nudc thye do va myc nudce tinh
todn dugc thé hién nhu Hinh 9 — 11:

TAP CHi KHI TUQNG THUY VAN

i)

S6 thang 03 - 2019



BAI BAO KHOA HQC

Hinh 9.

Myre mrérc (m)

Mire e (m)

Biéu 6 mé phéng muc nwéc tram Cit Lii

D

—+—Thyc do

—#—Mo phong

4/26/2013 11:00
4/26/2013

Biéu d6 muc nude tram Cat Lai tir 26/04/2013 9:00 dén 28/04/2013 20:00
) N N ZaN
. 7\ 7N )N\ A

o N ] NN ]
Ng

4262013 9:00

Hinh 10. Biéu do muec nwoc tram Phu An twe 26/04/2013 9:00 dén 28/04/2013

Str dung cac hé sé thong ké RSR, R?, NSE dé
danh gia hi¢u qua mo hinh duogc trinh bay trong

/ \ 7 N/ ./

2 o

°

—+—Thye do

My nwéc (m)

—=—Tinh toin

o NN
SASSASS S
m\\“:\“’\‘\""\ NG O
s
S S s
"‘u\vx » »

%ﬂé %%%r\-\
PO QQWW »ﬂ

Hinh 11. Biéu do muwc mude tram Nha Bé tir 26/04/2013 9:00
Nhu vay, két qua tinh toan twong ddi phu hop
v6i két qua thuc do, chi s6 NSE va R? & cac tram

Bang 2: ) déu cao hon 0,8, chi sé6 RSR déu nhé hon 0,5.
Bang 2. Chi so danh gia mé hinh hiéu chinh - Kiém dinh mé hinh thay lyc:

thuy lyc Thoi gian kiém dinh tr 09:00 ngay

Tram RSR R2 NSE 25/05/2013 dén 08:00 ngay 27/5/2013. Str dung

— s0 li¢u myc nudce va luu lugng thue do céc tram

CatLai 0239 0967 0,942 Cht Léi, Phtt An. Nha Be.

Nha Be 0,272 0,975 0,925 Két qua myc nudce thuc do va tinh toan dugc

Pha An 0,313 0,901 0,970 trinh bay nhu Hinh 12 — 14:

@)
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AN A N =N
-/ NN\
i Y S A

: A4

Mure nwéc (m)
S

—+—Thyc do

—=—Tinh todn

5/27/2013 8:00
5/27/2013 9:00

Cat Lai tir 09:00 ngay 25/05/2013 dén 08:00 ngay 27/05/2013

5)

Biéu db md phéng mue nwée tram Nha Be

5 N\
VRN

NN

a —+—Thye do

—=—Tinh todn

Hinh 13. Biéu do muec nuée tram Nha Bé tir 09:00 ngay 25/05/2013 dén 08:00 ngay 27/05/2013

Biéu 46 md phéng myc nwéc tram Phi An

°

°

Muc nuée (m)

Hinh 14. Biéu d6 muc nwée tram Phii An tir 09:00 ngay 25/05/2013 dén 08:00 ngay 27/05/2013

Bang 3. Chi sé danh gid mé hinh kiém dinh Céc chi s6 thong ké kiém dinh mé hinh duoc
thuy lyc trinh bay trong Bang 3:
Tram RSR R NSE Tu k,ét qua trén, nhom tac gié da dua ra‘ })C)
thong s6 nham s€ dugc dung dé tinh toan kiém
Cat Lai 0,36 0,96 0,86 dinh thuy lyc dugc trinh bay nhu trong Bang 4:
NhaBe 031 0,96 0,89

Pha An 0,36 0,96 0,86

TAP CHi KHI TUQNG THUY VAN
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Bdng 4. Hé s6 nham trén cdc séng trong khu
vue Tp.HCM sau khi hiéu chinh

Tén song H¢ s6 Manning
Dong Nai 0,032
Sai Gon 0,035
Nha B¢ 0,035
Long Tau 0,027
Dinh Ba 0,028
DPong Tranh 0,021
Thi Vai 0,021
Vam Co 0,027
Soai Rap 0,029

3.3.2. Thiét ldp mé hinh lan truyén mdn

a) Thiét lgp théng s6 mé hinh lan truyén man

B6 sb lidu né)ng do tai tram Cat Lai va Pha
An tir ngay 24/04/2013 00:00 dén 30/04/2013
00:00 dé hiéu chinh mé hinh (IMHOEN, Pai Khi
tugng Thuy Van Nam B9).

Céc tram hi¢u chinh mo hinh: Str dung 2 tram
do man tir s6 liéu do dac cua Dai Khi tugng la
Cat Lai va Phu An tir 24/04/2013 00:00 dén
23:00 26/04/2013 00:00 dé hiéu chinh mé hinh.

B¢ dir liéu man: dugc thu thap tai Pai Khi

Biéu dd mé phéng d¢ man tram Phi An

Dj man (@1)

S o &
SO P LSS S
RO RS >
S S S S S S
AR N R Gl G G Cai ¢

A oS SV o

P P S S

S GV GV o o o
W e e T

uuuuuuuu

S LSS S

tuong Thuy van Nam B¢ tai tram Cat Lai va Nha
Bé tir ngay 24/04/2013 00:00 dén 30/04/2013
00:0

b) Vung tinh va luoi tinh

Vung tinh va luéi tinh lan truyén man gidng
v6i vung tinh cua mo hinh thuy luc.

¢) Piéu kién bién va diéu kién ban dau

« Piéu kién bién man

Bién min ldy gidng bién thuy luc, trong do,
cac bién thugng luu 1iy bang 0.1 g/1, bién ha luu
lay tir 28 — 33 g/l.

« Biéu kién ban dau

Do d6 man bi anh hudng boi diéu kién ban
dau rit 1au nén diéu kién ban dau duoc 1€iy dua
theo chiéu dai cta con song tang dan 1én thuong
ngudn.Bude thoi gian sir dung trong mé hinh 1a
30 giay.

d) Hiéu chinh va kiém dinh mé hinh lan
truyén man

e Hiéu chinh mo hinh

Hé s6 khuéch tan ldy chung cho cac doan
song 1a 5-25 m?/s. Tién hanh mé phong xam
nhdp man va trich xuat dir liéu dé phuc vu hi¢u
chinh tai 2 tram do: Cat Lai va Phu An. Két qua
biéu dién két qua man thyc do va man tinh toan
dugc trinh bay trong Hinh 15 va 16 sau:

S S S

uuuuuuuuuuuuuu

Hinh 15. Biéu do d¢ man tram Phii An tir 0:00 ngay24/4 dén 23:00 26/4/2013
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Biéu dé d¢ man tram Cii Lai
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Hinh 16. Biéu d6 @6 man tram Cdt Ldi tir 0:00 ngay24/4 dén 23:00 26/4/2013

Bang 5. Cac chi $6 théng ké sau hiéu chinh * Kiém diqh mo hinh
man Str dung so6 liéu méan thuc do tai 3 tram do
Tram RSR . NSE tur ngéy715/94/2016 1:00 dén ngay 17/4/2016
j 23:00 de kiém dinh.
Cat Lai 0,5 0,87 0,75 Két qua man thyc do va man tinh toan duoc
Phi An 0,67 0,67 0,611 biéu dién nhu trong Hinh 17 — 19:

Céc chi s6 danh gia m6 hinh duoc trinh bay
Két qua tinh toan twong ddi phu hop véikét  trong Bang 7:
qua quan tric, chi s6 NSE va R? § cac tram déu  Bang 7. Cdc chi sé thong ké sau kiém dinh mén
cao hon 0.6. Hé s6 RSR nho hon 0.7. Do vy,
bd thong s6 khuéch tan s& duge dung dé tinh Tram RSR R? NSE
toan kiém dinh mén (Béang 6).
Bang 6. Hé 56 khuéch tan cho mé hinh lan

Cat Lai 0,47 0,8665 0,7502

truyén man cdc séng néi tinh Tp. HCM Phii An 0.45 0.6157 0.4454
Tén song He 56 khuéch tan Tha Thiém 048 0,71 0,532
DPong Nai 25

Sai Gon 25 Nhu véy, két qua tinh toan twong dbi phu

re A 5 < s A \ 2 2

Nha Bé )5 h?‘p voi keI qua quan trac, cEn sowN"SE ’Va R ;0

. . cac tram déu cao hon 0,6, két qua & muc chap

Long Tau 21 nhan duoc.

Dinh Ba 22
DPong Tranh 17
Thi Vai 17
Vam Cé 24
Soai Rap 20
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D§ man (g/1)

Neay

——Thyc do ~#=Tinh toan

Hinh 17. Biéu dé @6 man tram Cdt Ldi tir 1:00 ngay 15/04/2016 dén 23:00 ngay 17/04/2016
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Hinh 18. Biéu d6 dp man tram Nha Bé tir 1:00 ngay 15/04/2016 dén 23:00 ngay 17/04/2016
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Hinh 19. Biéu d6 dé man tram Thi Thiém tir 1:00 ngay 15/04/2016 dén 23:00 ngay 17/04/2016

3.3.3. Banh gia dién bién xam nhdp man tai
khu viee TPHCM

Dién bién min trén cac séng tinh Dong Nai,
TP. Hd Chi Minh phén 16m phu thudc vao ché @6
tridu cudng trén hai ving tinh sau day: (1) Song
Sai Gon, Nha bé va song Pong Nai chiu anh
huong cta ché do triéu cuong tir vinh Dong
Tranh.

TAP CHI KHI TUQNG THUY VAN

(2) Song Pong Tranh, song Go Gia, song
Thi Vai, Vam Co, Soai Rap, Long Tau, Dinh Ba
chiu anh hudng boi ché d¢ triéu cuong tir vinh
Ganh Rai.

Két qua mé phong xam nhdp manvao nam
2016, cho thdy:

RGM 1: RGM 1 (0,25%o0) la vung an toan
cho cip nudc sinh hoat trén cac song ndi tinh
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Pong Nai- TP.HCM

Trén nhanh Song Sai Gon, RGM 1 céch vi tri
cach tram Phu An mot khoang 12,19 km (vé phia
thuong luu).

RGM 2: RGM 2 (0,5%o)dugc danh gia dé
xac dinh ving cho phép cip nude sinh hoat (qua
xtt Iy thong thuong), bao ton thuc vét thuy sinh
va cac muc dich khac c6 yéu cau chat luong
nudc tuong ty voi dd man 0,25 — 0,5%o.

Trén nhanh Song Sai Gon, RGM 2 céch vi tri
tram PhGi An mot khoang 8,27 km (vé phia
thuong luu).

RGM 3: RGM 3 (1%o0) dugc danh gia dé xac
dinh vung cho phép str dung nudc véi muc dich
tudi ti€u thuy loi hodc cac muc dich sir dung
khac c6 yéu cau chit lugng nude twong ty véi
dd méan 0,5 - 1%o.

Trén nhanh Song Sai Gon, RGM 3 céch vi tri
cach tram Phu An mot khoang 4,6 km (vé phia
thuong luu).

RGM 4 (2%o): Chét luong nudc ung véi do
man cho phép trong khoang tir 1%o - 2%océ thé
phucvuy tét cho nudi tréng thuy san nudc 1o, tuy
nhién, giam nang suat cay trong nhay camman.

Trén nhanh Song Sai Gon, RGM 4 cach vi tri
tram Phi An mot khoang 1a 3,9 km (vé phia ha
luu)

RGM 5 (4%o): Chét luong nudc ung voi do
man cho phép trong khoang tir 2%o - 4%o c6 thé
phuc vu tét cho nuéi trong thuy san nudc lo, tuy
nhién, giam ning sut nhiéu loai ciy trong.

Trén nhanh song Sai Gon, RGM 5 cach vi tri
tram Phu An khoang 9,1 km vé phia ha luu.

RGM 6 (8%o): Chét luong nude ung voi do
man cho phép trong khoang tir 4%o - 8%0: Chi
phuc vunudi tréng mot s6 loai thuy san nudc lg,
tuy nhién, giam ning suit cic cdy trong chiu
man.

Tai nhanh Song Nha Bé, RGM 6 tai vi tri
ngay tai tram Nha Be.

RGM 7 (18%o): Chét lwong nudc tmg véi gia

BAI BAO KHOA HQC

tri d6 man tir 8 - 18%o c6 thé phuc vu nuoi tréng
mot s loai thuy san nude lg nhung khong tudi
tiéu duoc.

- Tai nhanh Soai Rap, RGM 7 cach tram Nha
Bé mot doan khoang 13,8 km vé phia ha luu.

- Tai nhanh Long Tau, RGM 7 céach tram Nha
Bé mot doan khoang 18,05 km vé phia ha luu.

- Tai nhanh Béng Tranh, RGM 7 cach tram
Nha B¢ 1 doan khoang 14,61 km vé phia ha luu.

Thiy duoc ring tir cira song Soai Rap, Vam
Cd, Dinh Ba, Long Tau, Thi Vai tré vao ndi
déng, dd man giam dan. Tai khu vuc cira song co
dd man 16n nhat >18 g/L. Khu vuc ¢6 d0 man
nho nhét d6 1a khu vire Séng Sai Gon (cira xa HO
Dau Tiéng) v6i d6 man nho chi khoang 0,05 g/1.

4. Két luan

Bai bao “Nghién citu tinh todn lan truyén
man trén séng Sai Gon bang phwong phdp s6”
da cho théy mé hinh mét chiéu vira duge thiét
lap tinh toan xdm nhap man kha tot voi két qua
dang tin cay. Ranh man 0,5%o (vung cho phép
cép nudce sinh hoat qua xir Iy thong thudng, bao
ton thuc vt thuy sinh va cac muc dich khac cach
vi tri tram Phit An mét khoang 8,27 km (Vé phia
thuong luu). Trén nhanh song Sai Gon,tram Phu
An cach ranh méan dung dugc muc dich tudi tiéu
thiy loi (1%0) mot khoang 4,6 km vé phia
thuong luu va cach ranh man phuc vu cho muc
dich nuéi trong thuy san 1a khoang 3,9 km vé
phia ha luu. B mén cao nhét tai ranh man 18%o,
& day c6 thé phuc vu nudi trong motsd loai thuy
san nudc lg nhung khong tudi tiéu dugce.Tai
nhanh Soai Rap, RGM 18%o cach tram Nha Be
mot doan khoang 13,8 km vé phia ha luu.Tai
nhanh Long Tau, RGM 18%o cach tram Nha Be
mot doan khoang 18,05 km vé phia ha luu.

Két qua cua nghién ciru nay 1a nghién ciru
tién dé cho viéc xay dung hé théng quan tric va
canh bado xam nhdp man theo tiéu chuin mo
quéc té.

Loi cam on: Nghién ciru nam trong khuén khé dé tai “Nghién cieu bé chudan SWE (Sensor Web

Enablement) ciia OGC va dp dung thir nghiém xdy dung cdc hé thong mang lwdi quan trdc do man

theo tiéu chuan mo quoc té”.
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THE CALCULATION OF SALINIZATION BY NUMERICAL
METHOD: A CASE STUDY FOR SAI GON RIVER
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HCMC Department of Natural Resources and Rnvironment
3University of Technology
“Department of Science and Technology, HCMC

Abstract: It is true that the salinity of the Saigon River has increased in considerably recent
vears. Thelack of water and saline intrusion in the drought season have become increasingly seri-
ous, directly affecting the water supply system for Ho Chi Minh City. Although the authorities have
actively implemented many solutions, the water supply companies still face many difficulties and
even stop taking raw water for many times due to salinity exceeding the permitted standards. Ac-
cording to the survey results of the Southern Institute of Water Resources Research, salinity at the
Hoa Phu raw water pumping station (located on the Saigon River in Cu Chi district) was above 150
mg / liter from the end of January to April 2016. For the reasons mentioned above, this study focuses
on calculating and simulating a one-way salt transmission by numerical method for the Saigon River
in order to support for managers to assess the impact of saltwater instrusion into agriculture and
supplying water.

Keywords: Salinization, Saigon River, numerical method, modelling.
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