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TOM TAT: Bai viét gém 2 phdn chinh:

Phén 1: Gidi thi¢u khdi qudt vé ddc diém xam nhdp mdn ha luu séng Péng Nai - Sai
Gon.

Phdn 2: Trén co'sd ciia bai todn dong chdy khdng 6n dinh va phdn mém MK4, tdc gid
xdy dung mé hinh dy bdo nhiém mdn cia viing ciza séng Pong Nai — Sai Gon.

Hé thdng song Ddng Nai (hinh 1) bao gém séng Pdng Nai va bdn phu Iuu I6n: S6ng
B¢, song La Nga, song Sai Gon va song Vam C3 véi lwu vie 37.400km? bao trim cdc tinh
mién Pong Nam B¢ 1a ngudn cung cdp nude chi y&u cho céc hoat ddng kinh t&€ — x4 hdi cda
khu vye. Nhi€u cong trinh thiy 1gi, thiy dién ddu ngudn duge xay dung, su thay ddi v& chat
lugng méi trudng nude cling nhu ch€ do xAm nhép min clia hé thong song bi thay ddi ddng
k€ do sy xudt hién clia cdc cong trinh nay.

Bai bdo nay gidi thiéu dic diém x4m nhip min va xdy dung m6 hinh du bdo ranh
gidi xdm nhdp mén dudi tdc dong riéng 1& cla dap thiy dién Tri An.

I/ Pic di€m xam nhdp miin ¢ ha du séng Pdng Nai - Sai Gon

X4m nhip min 12 mdt hién tugng quan trong va ddng chi ¥ hon cd & phin ha luu
song Dong Nai — Sai Gon, né 4nh hudng tdi sy khai thdc ngudn nudc. Vi dic diém long
dan siu, d§ ddc ddy song nhd, bién d6 tridu 16n, do dé nudc mién theo dong triéu xAm nhap
rdt cao 1&n thugng luu, dic biét 1a cdc thing gifta va cudi mda kho (thang II1-V).

Min x4m nhép siu trong miia khod kéo dai di gy nhi€u khé khin doi vdi san xuit
ndng nghi€p va sinh hoat cho nhin din trong viing (chd y&u gdm cic huyén Nha Be, Binh
Chdnh, va Thi Bic cia Tp. HO Chi Minh; Cin Giugc, Bén Litc ciia Long An; Long Thanh
ctia Pong Nai va Chau Thanh cfia Ba Ria - Viing Tau). B min nudc séng ctia mot s6 vi tri
& ha luu s6ng Pong Nai dudgc trinh bdy ¢ bang 1.

Bdng 1: B§ mdn Ién binh quan va dj mdn lén nhat (g/l) tai mot s6'vi tri & ha luu h@ théng
séng Dong Nai tritéc khi cé dip Déu Tiéng — Tri An. [1]

Vi tri Pic |XI |I II I I\ Y VI | VI | VI
trung

Cdi L4i Sbamax 63 |88 |122 |134 |77 |37 |04
i 66 |11.2 |148 |157 |[104 |45 |07

Nha B Spgmax | 5.5 [ 10.1 |12.1 [160 |18.6 |163 |119 |39 |15
8 125 | 156 [19.5 |208 |26.7 |18.6 |95

| Phii An Sbqmax 19 (37 |64 |88 |61 |14
Smmax 24 149 72 (100 |78 |15
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CAUNGi | Soqmax | 1.8 |35 [118 |130 |190 |148 |77 |22 |10

Smax 52 |147 17:1 297 11 213 21.0 | 3.5 1:1
Cin Giudc | Spqmax | 1.8 |35 | 6.0 11.0 12.6 12.6 64 (3.0 (1.0
Smax 52 |94 16.6 174 20.9 14.4 |35 1.0

Chd P&m | Spgmax | 2.4 |54 |65 |78 . Y 8.2 48 (26 |24
S 23 |74 107 12.2 13.0 104 |64 |36 |1.0

Trén song Ddng Nai trong diéu kién ty nhién, min 1g/l trung binh hang nim c6 thé
1én d&n ciu Pdng Nai (124 km tiY cifa bi€n), tuong ty nhu th€ tdi Tudng Binh Hiép (145 km
tit bi€n) trén séng Sai Gon va trén Hiép Hoa (151 km tu bién) trén s6ng Vam CO Bong.
Nhitng nim kiét lich si, ranh gidi nay cé thé 1&n cao thém chirng 10 km. Nhu viy, médn co
thé 4nh hudng truc tiép dén cdc vi tri cdp nude hién nay nhu Hoa An (song Pong Nai) va
Bé&n Than (séng Sai Gon), né€u nhu khong c6 bi€n phdp gia ting dong chdy kiét. ( Xem
bang2 ).

Bdng 2. Ranh gidi trung binh xudt hién dp man 1 va 4 g/l trén song Péng Nai. (1]

D6 min 1 g/l Khodng cich | Do midn4 g/l Khodng cdch

Séng Ranh gidi L(km) tif cta | Ranh gidi L(km) tif ctta
DPdng Nai | Ciu Pdng Nai 124 (+10) | Tdc Thiy By 112 (+6)

Ranh giéi man nhat viing ha luu song Dong Nai di&n bién rat phic tap vi ddy la ving
anh hudng rat 16n cfia ch€ dd thiy triéu. Ranh gidi nay bién ddi theo khong gian, thdi gian va
phu thu6c rat nhiéu vao luu lugng thugng ngudn clia cdc.con séng trong luu vire va nhat 1a
khi cong trinh thily dién Tri An xu4t hién thi dién bi€n cla qud trinh nhim min & diy cang
phifc tap hon nhiéu.

HO Tri An 1am y&u di lvu lugng x4 trong thdi gian tri nude (mia 1d) song s€ hoat
d6ng voi mot thé nudc cao gdp bdi so vdi th€ nude ty nhi€n (62 — 64m). b6 doc mit nude
tang 1&n, Iuu tdc ting. Nhu vdy, cong trinh hé Tri An dua ngudn ra gin bién hon. Do d6, dnh
hudng clia bién phia ha luu song Pong Nai s& bi thu hep. Trong didu kién nhu vy, biéu hién
1S nét nhit 1a nhitng thay d8i vé thdi gian va ranh gidi nhi€m man (1g/1) cia song. K&t qué
do d6 min trong nhitng nim gin d4y cho ta thdy 1o diéu d6. T nim 1989 dén nay, dién
bi&n min trén song Ddng Nai c6 xu th€ t6t hon, nhat 12 trong mia kiét. Khi chwa c6 dap Tri
An ranh gi6i min (1g/1) 12 cdu Ddng Nai c6 khi 1én dén tdn nha mdy nudc cau Héa an, sau
khi dap thdy dién Tri An xuit hién ranh gidi nay da bi ddy li xuéng hdn 30km tic & dudi
Long Pai. Tuy nhién do muia 1d, nude con phai dudc tich lai trong ho, nén ngay gitta mia 1d
& phdn gin clta sdng nude min xam nhdp sdu hon so véi ty nhién, didu nay bi€u hién khd 16
nét & viing cita bién. ’

II/ Tinh todn xAm nhip man: ,

Nhu phdn trén dd néu, qud trinh xdm nhép mdn c6 ¥ nghia rdt quan trong nhung lai
didn bi€n rat phic tap. Vi th€ phdi dy bdo va diéu khién ranh gidi min théng qua diéu tiét
nude & thity dién Tri An. Trong phdn nay trinh bay k&t qua nghién cttu dién bi€n xdm nhép
min trén sdng Ddng Nai bing phudng phdp md phong s& dudi dnh hudng cda thiy di€n Tri
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An. Két qud md phdng cho thay thiy dién Tri An cé vai trd thh cyc trong viéc ddy min & ha
luu hé thdng séng Sai Gon — Pong Nai.
1/ Phudng trinh cd ban:

Dong chdy va van tdi chat trong hé thdng song thudng duge quan niém 13 bai todn 1
chiéu khong 6n dinh va duge md ti bdi hé phuong trinh cd ban [7] cling cdc diéu kién bién
sau:

*Phuong trinh co ban:

- Phuong trinh lién tuc:

; a_z g l @ — i — (1)
ot Box B ‘

- Phuong trinh ddng lugng

o0 8 (0 oz 0o ( Q}
kL e A I RPN ) S PR SR 2
6t+8x(AJ+g a &g o\ T 4T 2

- Phuong trinh van tdi chat:

aAC i [QC DA B_C] S 3)
at 6x ox :

Trong d6 Q — luu lugng ddng chay; z — myc nudc; A va B — dién tich mat cdt udt va
bé rong mit thodng; K — mé-dun lvu lugng; q — luu lugng gia nhap theo chiéu dai; u, — thanh
phan doc tryc clia van tdc gia nhip; C — ndng d6 chdt; D — hé s6 khuy&ch tdn r6i; S — thanh
phan ngudn. :

M6-dun luu lugng, K, dugc tinh:

k=1 4r¥ )
n
Hé s8 khuyé&ch tdn r8i, D, dudc tinh theo c6ng thic [6]:
D = 3.132kn.V.d" ()

Vi R — ban kinh thiy luc; V — van t6¢ dong chdy; n — hé s6 nhdm Manning; d — do
sdu trung binh; k — hé s8 kinh nghiém, c6 gid tri trong khodng 10-3000.

* Piéu kién bién:

Ta phin biét loai 2 bién: ddu ngudn va cita bién. G ddu ngudn, luu lugng va khdi
lugng chdt chdy vao duge 4p dit theo thdi gian. Tai cifa bién, muc nudc dudc dp dat theo
thily tri€u. Con d6i v6i phwong trinh truyén chat, n€u nude chdy tit bién vao song thi ndng do
tai ddy dugc 18y 1a 30g/lit; ngude lai, khi nudc chay ra, ta ding di€u kién bién Neumann
(6C/ox =0).

2/ Phuong phdp giai:

Cdc phudng trinh lién tuc va dong lugng (1)-(2) dugce gidi trudc theo phuong phdp sai
phén hitu han, s d5 Preismann. Phudng trinh van tai cha't (3) dudc gidi theo phudng phép
thé tich hitu han, sau khi da c6 13i gidi clia cdc phudng trinh (1)-(2). Phudng phép gidi nay da
dugc trinh bay trong tai liéu [2]. Qu4 trinh gidi ¢ thé tém tdt nhu sau.

Mang s6ng dudc phén tich thanh cdc nhdnh, chiing néi véi nhau tai cdc nit. Cac niit
c6 thé ¢6 hoic khong c6 thé tich. Sau d6 cdc nhanh song lai dudc chia thanh cdc doan tinh,
phén cdch bdi cdc mit cdt. Cho mdi doan tinh, phudng trinh (1) va (2) dudc phén rd theo cdc

cong thifc sai phdn va tuyén tinh hod theo sd d5 Adam-Bashforth thanh 2 phudng trinh tuyé&n
tinh dang: '
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{ Az, — f1,AQ; + Az, + £,80;, = ey ©)

— faiz; + f3,AQ; + [4,02,, + f5;80,, = Js.

Trong d6 Az va AQ 1a gia ting cia myc nudc va luu lugng sau mdi budc thdi gian tinh
tai cdc mat cit; 1, — fs: 12 cdc hé s8 clia phudng trinh sai phan; chi s§ i ky hiéu cho mit cit
thit i. N&€u nhdnh kénh ¢é N mit cdt (tifc 13 nhdnh kénh dugc chia thinh N-1 doan tinh), sau
khi sai phén ta s& dugc hé 2(N-1) phudng trinh dang (6) cho 2N dn s6 12 Az va AQ tai N mit
cit. Hé phudng trinh nay chua thé gidi vi con thi€u 2 phudng trinh. Tuy nhién, tif hé nay ta
c6 thé rit ra:

{AQ: =8,z + 5,8z + R,
AQy =8,Az +SpAzy + R, 3

z; va zy chinh 12 muc nudc tai nit ddu va niit cudi cia nhdnh kénh, con Q; va Qn
chinh 13 luu lugng chay vao niit. Tai cdc nit, ta c6 phudng trinh can bing:

dz .
5, 2r=%0,,+0., ®
Trong d6 Z; 1 myc nudc tai nit j; S 12 dién tich niit; Qy; 1a Iuu lugng tir nhdnh kénh k chay
vio nit j; Qp; 12 luu lugng bién cda mit j. Sai phén (8) r6i thay cdc phudng trinh (7) vao, ta
dugce hé phudng trinh cho bi€n thién myc nudc tai cdc nit:
- [xl[az]=[F] ©)

Véi [K] va [F] 12 ma trin va vector hé s6. Hé phudng trinh (9) dugc gidi cling vdi
diéu kién bién muc nudc va myc nudc tinh dugc tai 2 ddu nhdnh kénh nay dudc ding lam
didu kién bién cho hé phuong trinh (6) dé€ gidi muc nudc va luu lugng tai cdc mat cit trén
cdc nhanh kénh.

P&i v6i phudng trinh (3), n6 cling duge phin rd dé trd thanh dang, tai mat cdt i:
A, AC, = A, .AC,,, — A, AC,, =Src (10)

Phdi hgp véi phudng trinh bdo toan tai nit, ta ciing rit ra dudgc hé phudng trinh cho

ndng d6 tai nit, dang: |
[x'}ac]=[7] ~an

Giai hé (11), ding ndng d6 tai nit 1am diu kién bién cho tiing nhdnh dé gidi hé (10)
cho tiing nhanh kénh.

Cdc tinh todn & ddy dudc thuc hién bing phin mém MK4 [2].

3/ M6 hinh tinh todn mang séng Sai Gon - Pong Nai:

Hé théng séng Sai gon - Pdng nai dugc md hinh hod thanh mang ludi tinh todn vdi
102 nhdnh, 75 nit. Cdc nhdnh kénh dugc chia thanh 1130 doan tinh todn véi chiéu dai mdi
doan xdp xi 1000m va dugc md td bGi 1232 mat cit. .

(N

“Trang 8



TAP CHi PHAT TRIEN KHCN, TAP 8, S0 11/2003

[48 oku nénal J
; ¢ L21]
ONCIHa: I CHA K 5 ‘N\ chvu pHUSC HOA
: ; e
‘ BEN CAT E Y )
; ! S
N qlb% TAN uvEn 9«
a6 AU KA ‘V‘q, : )
¢ E)| chu ona co &\v )
7 =
cU cH =
TRANG BANG . L2y T.X THU DAu M&T D e
PHU AN [oe] !b
G RACH Tas THUAN AN
i T.X BIEN HOA
LONG THANH
g cHAU THANH
\ i/
& ‘ cAn GId C’\

) '%

; VAM LANG Dis] DENG HOA \/

H1. So d6 hé thong song sy

Sai gdon — Pong nai )
AACH BUN

4/ K&t qua tinh:
* Hiéu chinh mé hinh:

Hé s6 nhdm Manning n va hé s& kinh nghiém k trong cong thitc tinh hé s khuy&ch
tin 161 (5) 12 cdc hé s§ cin phdi hiéu chinh. C6 nhiéu dgt do dac céc s§ liéu thity vin va
chat lugng nudc di dudc thuc hién [1, 2]. Cdc tinh todn cling di dugc ti€n hanh [1, 3, 7].
Trong bai vi€t nay, s liéu thyc do clia Vién NCTL Nam B6 [1] trong khodng thdi gian tir
26/12/2001 t6i 26/01/2002 dugce st dung cho viéc hiéu chinh nay. Cé 20 diém do rai khidp hé
thong séng. Nhin chung bién d§ myc nudc tinh todn hoi nhé hon s6 liéu do. Tuy nhién c6 sy
tuong ddng khd (5t gitta k€t qua tinh va s& liéu do luu lugng, dic biét 12 tring pha.

11/ M6 phdng di&n bién xAm nhip min nim 2001

Xam nhap man trén song Pdng Nai theo 2 phudng 4n c6 va khong c6 diéu ti€t hd Tri
An dugc m6 phdng cho cd nam 2001. Luu lugng trung binh thdng tai ddu ngudn va muc nudc
gid tai Viing tau dugc st dung 1am cdc diéu kién bién.

Hinh H.2 trinh bay dién bi€n d§ min trong nim tai cdc diém D12, DS, D13 va D14
cho 2 trudng hgp ndy. Trong mia kho (tit thdng 1 t6i thdng 5), diéu tiét cia hd Tri An lam
gidm ddng k€ d6 min trén s6ng Pdng Nai. Vao cudi mita khd, khi mén xam nhip cao nhit,
tai diém D8 (Cdt L4i), d6 min dd gidm tit 22%o xudng con khodng 5-7%o. Tai di€m D14
(An Théi Pong), dd mén cling di gidm mot nita, tit 29%o0 xudng con khodng 16%o. Tai Hoéa
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an (diém D12) min hoan todn khong xuit hién, Trong mita mua, madn hau nhu khéng xam
nhip sdu dugc vao trong song Pdng Nai. Trong cdc thdng 8, 9, 10 tai diém D14, dd min
khong vugt qud 0,1%o ngay cd khi khong c6 sy diéu ti€t hd Tri An.

Ill.IlllII..l‘.;.l.'..l.n;.!v.‘-l

1 - Ty nhién
2 - Didu ti€t hd

) 30 60 90 120 150 180 210 240 270 300 330 360
S6 ngay ti
1/1/2001

H.2 S¢ d6 di®n bi€n min tai cdc diém trén séng Péng Nai

Hinh H.3 trinh bay phan b& min trén sdng Déng Nai trong 2 miia, miia kho va mua
mua. Vio lic 20 gid ngay 20/04/2001 - thdi diém trong nim 2001 ma man xdm nhép siu
nhit - n€u khong c6 hd Tri An, tai Bién Hoa, d mén ¢ thé 18n tdi gan 5%o nhung khi c6 hd
Tri an diéu ti€t, min 5%o chi 1&n tdi ngd ba Nha Bé (cdch Bién Hoa khodng 43km). Vao
mia mua, Tri An ¢ dnh ngudc lai, min xdm nhdp sdu hdn. Tuy nhién, bi€n ddi dd min chi
x4y ra ¢ ving cia song.
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A~ A
KET LUAN:

Ranh gidi xdm nhdp min trén sbng Bﬁng Nai — Sai Gon tir khi ¢6 dap thiy dién Tri
An vé mba kho da bj ddy I v& phia ha Iuu trung binh 30km.

Mot m6 hinh nghié€n cifu xdm nhdp min trén hé thdng séng Sai Gon - DPéng Nai da
dugc trinh bay. Phan mém MK4 dugc sit dung d€ md phéng muc nude, luu Iugng va do min.
M6 hinh di dugc hiéu chinh bing so sdanh muc nudc, luu lugng va d0 min tai cdc diém do
phan bd rdi rac trén todn bo hé thong trong khodng thdi gian 1 thdng tir 26/12/2001.

M5 hinh xam nhdp mén ndy c6 thé sit dung dé du bdo sy dich chuyén ciia ranh gidi
médn dudi tdc dyng ctia cdc luu lugng ngudn x3 khdc nhau cda ddp Tri An.

CHARACTERISTICS OF SALINE INTRUSION IN PONG NAI RIVER
DOWNSTREAM AND MODELING OF ESTMATING AND PREDICTING

Vu Dinh Chinh, Dau Van Ngo, Nguyen Viet Ky
University of Technology — Vietnam National University-HCMC

ABSRACT: The paper include two main parts:
Part 1: Introducing the characteristics of saline intrusion of DongNai — Sai Gon downstream.

Part 2: Based on the problem of unstable flow and MK4 software, the author sets up model to
predict saline intrusion of DongNai — Sai Gon river mouth.
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