
TfHH Slf XAM NH'P M~N TRONG SONG f>ON 

lANG MO HiNH MQT CHI~U 

§ l MODAU 

a nuac ta c6 rat nhieu con song chju .anh huang cua thuy trieu. Do tuong tac giii'a 
lm;mg nu&c ngQt chay ttl: song ra bi~n va nu6c bi~n. tuy ph\J thu9c va<;> dieu ki~n dia hinh 
va che d¢ thuy trieu, se c6 m(lt phiin song hi nu6c mlj.n xam nh~p. BiiH duqc chieu did xa.m 
nh~p mlj.n tren m8i con s6ng Ia m¢t yeu dlu rat dip thi~t d6i v6i n6ng nghi~p va vi~c quan 
ly tai nguyen nu6c. C6 nhieu m6 hinh thuy l-gc s6 dugc dua r_a d~ tinh toan s-g xfun nh~p 
mlj.n /1,5/ nhung phlin l6n deu dung b m'frc d9 mo hl. M9t vai mo .hinh dua ·ra nhiim mlJ.\! 
dtcb dv .Mo /1,5/ song l~i glj.p nhiing h~n che ve sir ly dieu ki~n bien va t(l chuc chuang 
trinh cho may tinh. Trong bai nay cac tac gia d1ra ra m¢t mo hinh nbam dg· bao.d{> dili . 
xam nh~p mlj.n tren song dan. Trong m6 hinh dung SO' do- sai pMn iin c6 trQilg s6 cua cac 
h~ thuc tren cac dij.c trung k~t hqp v&i cac phuang pMtp phi1n ra (c'a vl).t ly va tofui hQc). 
Bieu ki~n bien a bi~n khi trieu ra dugc sir ly linh ho:]t. d~ dang cho vi~c tl:l chtrc chuang 
trinh va Hing tinh dt_r Mo cua phuang phap. ' 

§ 2 cAc PHUO'NG TRiNH CO' BAN , 
I 

Mo hinh m¢t chieu cho ·qua trinh xam nh$-p m(m trong s6ng duqc mo ta bai h~ 
phuang trinh /2/: 

phu:crn,g tl'inh Saint-Venant co tinh anh htrbng 

,[l 
+-

i'll iJ1X 
+ 

?JH oQ 
B-+-=a 

«<t ox ' 

lrinh c~\n bang muoi: 

. ' cua 

oil!S Q llS 1 o ( oS) - + -- = - - EA "x 
ot A ~ A ~~ " 

- Phmmg trinh tr~ng thai 

p = 0,75S + 1000 

mi:ln: 
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(2.3) 

trong tlo B(x, t) la chieu r¢ng mi_lt cat ngang; A(x, t) la di~n tkh mij.t cilt nga11g; QCx, 0 Ia 
l~·u luqng, H (x, t) la. mJic rH:roc so v&i m¢t cao d¢ chul'in; R(x, t) la ban kinh thiiy Ia,c, n 
la h~ so Man\ling; P la m~t d9 nu&c miii.n; S Ia nong muoi (thu:ang duqc Hnh bang dan 



~{, ,-.: l llt sG g~.u-:; 

et,ch ht m(' L ~; 

tY xem q == 0); ~: lit 

F= .(2.4) 

H~; plnwng lrinh (2.1l---:-- (2 3) m() t:i (i.:·mH;· trinh tttGTI'~ tic l!n ·nhau 
_ gh1a h\ d¢ mf!.n c6 anb htTang t6·i che H, Q viJ ~1g~·yc lcli H, Q liim thay doi che 0:9 rn~n: 

uy- nhie11 trong tln,rc te S thay doi ch~m va kh6ng lmh 'htto,ng Hrc khac t6'i 8\t dC\i cua 
: ya Q, Vi. V~Y t;:ong tinh to:S,n ta xem ding SJ,l: anh hu:(mg Clla S i'J btr6-c tho·i gian t + Llt 
~11 sv tha:r doi CUll H, Q cling giOng nhu S',f .anh hucmg cua s Cr lbrr6c th6-i gia_n t. V&i gilt 
:liM nay ta c6 th~ phan tinh toan lam hai qtl:i trinh: qua tdnh tinh H, Q vc'l'i S xem nhu 
a biet & l&p thai gian trrr6·c, sau d6 la qua trinh Hnh S khi da c6 H,Q. Tinh nhu ,-~y. 
e v~lt 1)·, ta xem s1.;r dm nh~p m:;tn la m¢t qua trinh thl! d¢ng. 

3.1. Giai h~ (2. i): Neu xem S nhu dl).iluqng da biet 616-p tnr&c, (2.1) la h~ plmvng 
rinh hyperbol a tuyen tinh co hai dij:c tnmg (8 = + 1) 

dx - Q ~v _gA -=- +t 
clt A B 

rit co h~ th U:c 6t~c tnrng tn:ung trng : 

Ta dtmg luqc do sai pM_n sau day cho ht: (3.1l 
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n~ C:L 5) ci" Hne 
dlln. Bling thi'! 

+Di == Ei 

+ == 1~-

d~ phap khir dui'li ho~tc bieu dien quD. gia 
Jtoi ch] so ta cling e<J the du:a (3.3) v<c~ d~ng (3. 5). 

( J.5 I 

izti 111<)t 

Voi gia thiet da r;.eu tren va v6i che d¢ chay ~m, h~ (2.1) c6 mi)t cl~e tru-ng 1im v~t 

m(it di1ic tnrng vi Ia din co mr)t t!ieu ki~m bien (y mi'Ji dau. Dieu ki~n 11ay c6 the 
cho 6 d~ng (3.4) ho~c eho rieng re Q hoi,ic H. 

3.2. Gii'd (2.2): Tru&c khn dua ra thu~i toan ta .xet tlieu ki~n· bien. (2.2) la phrrang 
trinh khuyech tan, n6 doi fioi mbi aau bien phlii co m¢t dieu ki~n. Doi v&i m¢t con song ta 
e(> th~ chQn dO dllti Hnh tofm du xa ve phia thugng luu d~ m:r'&c m~n khong c6 til~ (1::tt t&i 
d(l va t~i d6 ta lu6n c6 s = 0; nhung b h~ luu vi~c SIT ly ([feu ki~n bien gi).p m{lt >6 kh6 
khan, va neu xu· ly ti'it dieu ki~n nay se lam tang tinh dl,l' Mo cac rno hinh. M1)t so fae gia 
Xl:'ffi bien hl)l lua _tH;p giap bien, GQ lJl~ll t~i bien nay Mng m¢i gia trj So kh6ng di:H m'lo do 

·-·~-·--·--··---· ..... (JLd¢~rn~ll-e.lla~hi~n) .... Trtm_th:IJ".c.JL&_.ca.c ... ~iul.g--cu'11-.SOng-4!}.-In~n .. .cilng ... tha:y .... iil\L:til:y_ilm(lc~.--------'---~ __ 
v:w trieu vao hay tri~u ra, ch'i c6 chi xa ngoai khai m&i c6 th~ c6 S0 ==const, rna trong vimg 
nay .mu hinh m!)t chieu .se l;:hong thlch hgp. fle tinh nhfrng con song c6 bien h~ Iiru narn sau 
trong oat lien, m¢t so tac gia chia lam hai qua trinh: Khi trieu vao r1¢ rn~n t::).i bi&n h~ lim 
phai cho tnr&c. khi t:rieu ra xem d¢ m~n tl).i d6 la tuyen' tinh [1, 5), vi~c phan lam hai qua 
trinh la hgp ly, b&i vi khi trieu vao loan b¢ nhanh song se chju anb: hui'rng cua a¢ m~'n 
phb du&i h~ luu (ve phia bi~n), nhrrng khi trieu ra qua trinh l:;ti ngtrgc I~i. Tuy nhif>t1 vi~c 
cho pMn bO di) n ~n khi t:fieu ra Ht tuyen tinh se diin den nhfrng kh6 khan khi t() chirc 
dmong trinh; hon nfra m¢t .. so lac gia ( 1, 5] viet phuang trinh lien h,tc cho UO!).U cuoi sau 
do m&i dung gia thiet tuyen tinh se lam Hing d¢ phu·c t:;tp cua qua trinh tinh tolln. Trong b:li 
nay cac tac gla :xem ding khi trieu ra chi. c6 qua trinh tlu (transport hay convection) o· 
bien h~ hr"\1. qua trinh pMn tan (dispersion) khOng c6 ho~c anh hrri'rng ldlong da11g k~. Gia 

· thiet nay dua den d~ dang trong vi~c to chirc Hnh toan. 

Theo [6], vi~c giai (2. 2) trong kholmg til: t den t+Llt e6 th~ t2.ch lam hai qua trinh: .· 

as Q as ---'- + - -- == 0 (3. 6) 
bt A <lX 

va ~-~- = 2_ ~-;- (EA 3 ~ ) 
, at A ax ax (3. 'J 

Nghi¢m cua bai tOt1ll (:). 6 St, dimg Hun dieu ki%D cHu ere gilli (3. 7) (xem chi tiel plm"ong 
ph:lp trong [6J ). 

De gild (3. 7) v&i hu:uc khong gian khtmg deu cho m~'ll. l1am f h{it ky c£ctc tac gia da 
dimg di) sau d:1y: 

.n 2 n Xi - Xi-1 ,n 
j !. -1 + - f. + ____ _.:__:__ t 
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Thay (3. 8) vi.lo (3. 7) va · sau khi th1p: hi~n m~>t so tinh toan ta thu thrqc h~ phuong lrinh 
d~ng 3 dmYng cheo: 

n + .1 , n +1 n + 1 
0

n 
A;Si-l + BiSi + C;Si+l == i (3, 9) 
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Ilg do cac so Ai, Bi, Ci, D; du:qc tinh b bm7c tmac. H$ (3. I)) du:qe 
cp khu oui:li va di'i khao sat nhi.eu Hd lil{;itL 

~riuh (3, li{i d~1ge rnhi~l! toic qruan h\m eli',!J 
• tac da s{r d~;mg dmang ~rinh HYPl lrong d6 s-l1 d1]lng 
giai (3. 6). BQ chu:ang trinh nay da XlY HH dUl:u cua Q tron,g qua. trinh 

v 6·i vi~c ph an lam 2 qua trinh (3. 6) vil (3. 7) vi~c si'r d11ng dieu ki<)en hi en hoil.n toan 
dang: 

- Khi trH\u vao fQ > 0); Dung dieu ki~u bien S b hi!- l~u d~ giai (3. 6J ta chrqc cac 
tr~ S1 nao d6; Dung cac gilt tq nay lam dieu ki?n dau a~ giai. (::L 7). Bieu ki~n bien cho 

7) h'tc nay se la : o h;;t hru dung S1 vira tinh chrqc (S1 lite nay cilng chinh B. S o· h;;t luu): 
htrqng ltru S = 0; 

I 

. - Khi trieu ra: (Q < 0) ~ Dung dieu ki$n S=O a thu;gng luu d~ giai (3. 6), ta se dm;rc 
ket qua Si nao d6; Dung cac gHt trj nay lam Jiht ~i~n dau cho (3. 7); co·n cHeu ki~n 

n cho (3. 7) se la: Dung Si n'ra tinh du'qc o, h~ hn.1 lam dicu ki~n a h>?- luu con thu:gng 
. v§.n la S = (1. 

Nlnr vav chl can eho S b ha luu khi trieu vao, khi trihl ra hoan to[m tinh duac. 
1 qua trinh. tinh Mt dau tt'r khi tr·ieu ra thi Smin & h;;t hru c6 th~ tinh dcrqe; ta chi c~n 
t Smax khi trieu vao sau do dung m(lt phep n(li suy tl'r Smin t6i Smax h\ c6 th~ biet dugc 
u kien S o h:;t hru khi triht vao. V 6'i e{Jch t() chuc nhu v~y ta chi din biet m(lt thong lin 
~max va mo hinh c6 tl1~ dv bao dtrgc d(l dai xam nh~p m~n trong song. 

Cac tac gi:i' da dung mo hinh h·en tinh cho song Dong Nai. Ket qua cho thay vi~c xu 
:lieu kii;n bien nlm v~y chap nh~n duqc; qua trinh t& chile chuang tri11h cl:<m 'gi:'\.n. WYi 
7c thai gian f!t = 15 phftt qua 1rinh Hnh toan hoan toan ~n djnb. 
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ONE-DIMENSIONAL MODElL FOH THE COlt>XlP'IUTAHON 

OF UNSTEADY S:A!LINITY 1lNTRUS10lN IN A RHVER 

The ~tudy is concerned with ~he dlevdopm~;JJtf @fi' :ill p:r~lll.ictive, orue-~dtimemsh;m&lil 
Mathematical model for the salinity intrusiulllt iin a river. Thi"' JiSJ :lllceomplishedl by means of 
simultaneous weighted implicit f.jnite difference solmtions t(l) -the :.aU balanee ,equat_i(}n -~nell _ 

to the continuity and monientum equations which dlefin[e Une tidal motion. lft is shown that 
the boundary condition on salinity at downstream C:!ill be specified by msing one condition 
during the flood tide and another condHi<Hll durring the ebb-tiide. The resulting mathematical 
model, :Jl/;1 solved by 3_ finite-difference IJllllffiCJriCali _tcchlllll<Jpl!e C3Uill 00 , 1.11sed Ul.1i 2l preclictiv·e_ . 

maJuller for trani!ient condition of dl'oV~.vns.~ream smf2tec: elew::l\tir!J)n~ ::~tiJHll Qnm~e-v:atryntllg fll"esJi:. 

---------·----

I 
I 

TUi 

Ngay 5-S-1982 d~i hQi 

Win hanh t'!-i th[mh 

D\l_i h9i c1a thong qua dihtl~o C(J NAMv3. tritnh 

lae eua HOI trong thcri 198:l- ]985. lEl:j!i lhtljlil <dta lb>mu lb>an cMp hillllb 

HOI ca HQC VIETNAM gom 19, i'iy vifm c:!\o gh\o S1lll' Hen s'i' Ng~y~n Van D~o, 
PM Yi~n tru:ang Vi~n Khoa hQc Vi~t Nam, lam chu tjeh. 

Tin Hrc chi tiet vc D~it h~i thanh I~p H()ll! CO HOC VXJ3T NAM se 

dugc thOng bao trong so 4/191\2 cua T'olp chi Ca hQc. 

~ 


