
T?P chi Khoa IH)C v:-1 Cong ngh~ hi~n T8 (2008). Sc14. Tr 36- SO 

MO Hi NII IIOA QUA TRiNH XAM NII~P M~N 
0 SC)NG CAl - NIIA TRANG V AO MiJA KIIC) BANG cAc 

MO IIiNII 1 D, 2D 

Pll~IVI XUAN DU.ONG 

T6m ltit: hong bCu bcio nit)' clning r6i neu kdt qua cip dung, 1111! hinh srf !ri gici i bc/i tocin 

xcim nh~ip m(tn er sc)ng Cci i - Nlw h ang rrong miw khc! bo i m6 hinh 117(51 clneu ( I/)) wl hai 

ch ieu (2D). Mr5 hinh cho ccic kdt quci tinh 1ocin uir khci quc111, ph it hop ,.J miil c1inh tinh czlng 

nlnr re 17/cl/ dinh lzmng. Ccic ker quci linh /() ( f/1 dit(/C kiem cluing hc~ng ('{ fC srf /ieu !lwc (/o. ccic 

ket qua t inh tocin ,.(, do dqc co nhieu diem ph it h(Jf7 Szr ph it h<JP nclr da chzing to nll5 hinh 1'Ct 

thucit tocin cr! d(i tin cc i)' ccin lhidt u) 1/n! dzrrrc s1i' dung c1e rinh locin. clir hcio .Him nhrip mc'in 

II'0/1g song Ccli- Nlw hong 

I. Me)' DA lJ 

Song Cai- Nha Trang bitt nguc~m ttr vCmg ntti cao 6 pbfa Tay ct.:ta tinh Kh 2mh Hoa. co 

do cao 1.500 2.000 m. Lmtluqng tnmg blnh CLt a mr6"c song 55 .7 m3/s. luu luqng mCt ki¢t 

7.32 m3/s [2].l6.1. r91. [I 11. 

Nm)·c m?n xam nh?p sa u vao trong dJt li En dang di~n ra gay gilt. ph(rc t ~l p thco chiEu 

dai c1h song Citi - N ha Trang, d?c bi~t Ia th bi k,Y kh6 lwn keo d ~t i. Tinh trang lwn him xay 

ra tren di~n rc)ng va mr6'c m?n xam nh~p V~\ 0 sau trong d~t liEn hun 9 km ducmg song, de) 

m?n da len t6'i 11 12 °/00 ( tho·i di~m cao n hft t t6' i 16 °/ 00 ) trong khi m t:rc cho phcp chi l ~l 4 
r o; 

. ) OO · 

D6 lwn cht th~p nh ~ t nhCrng thi~t lwi cho san xudt v~1 dbi s6ng etta ngLn.\i dan trong 

vt'mg c6 nguy co bi xa m nh?p m?n. d n ph ~t i co nhi Eu bi¢n ph~tp phong cb6ng. Mc)t trong 

cac bien phap do Ia d~r Mo qt:w trinh xa m nh~tp m~m bang mo hinh tfnh toan. Co th ~ n6i 

day Ia con chr6ng tinh to~m nhanh nh~t ve:1 ti6t ki¢m nhJt. cac k~t qLta nghien c{ru d~tt duqc 

mang tfnb kh{ti qu~lt cao . 

II CO so· VA PIHJ'ONG PIIAP NGIIII1N C(JlJ 

1. Mo hinh 1 D 
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J.J. C()' S(} ng/rien dtu 

llephtro'n[! trinlt co· hlin mota ltien tu·o·na 
• u • • 0 

- Phuung trinh lien t\Je va ehuy~n d9ng et!a dong khong 6n dinh, kh6ng eh~ bo·i hai 

m~t c~t ngang [3] , [4] [12], [14]se la: 

ao az --= + B -- ± q = 0 ox ot (2 .1) 

az Q (aB + fJB, ) oQ f3 oQ Q[Q[ f cQ 
---- + ----- - -·----- ··---· - - + -·- - - + -- - - - + - -· = 0 
ox gA~ B ox gAs ot RA~C 2 H 

(2 .2) 

- PhuO'ng trlnh khuy~eh t{m d6i luu 

as +JL_!}_s_ _ __ !._ __ ~-- (DA !}_§_)+ .f~ r:£s= q(s' - s) 
ar A, ax A, ax ' ax H RA~C 2 

(2 .3) 

Trong d6 : Q = U.m la luu luQ·ng nu6"c (cm3 I s) , m = B.h = B.(H+ () Ia di~n tfch 

m~t dt ngang (em\ q Ia luu luQ·ng gia nMp (q > 0) ho~c chay di (q < 0). S Ia do m~n cua 

mr6"e song vas* Ia do m~n nu6·c ra nMp hay l~y di C%). 

( : Dao d9ng mvc mr6'c (em) , U: T6e d9 dong ch:iy (em/s), B: Chi~u r9ng song 

(em), H : ehi~u sau trung binh(em), Bs, As la ehi~u r9ng va di~n tich m~t e~t ngang dong 

ehinh (em, em \ B, A1 Ia ehi~u r9ng va di~n tich m~t c~t ngang toan dong (em, em2
) 

a, f3 1~::1 h~ sb hi ~u chinh d9ng nang va dong luqng, fc Ia M sb tra khang 

c(Ja dong chay gay ra b6·i ma sat day va cac clm6"ng ng~i v~t nhu nha c(ra, cay cbi, cac khu 

d~it cao v .v, R laban kinh thuy lve, C Ia h~ s6 Chezy, n Ia h~ sb nham, K 1, K2 Ia cac 

thong s6 di~u chinh, 0 Ia h~ s6 khuy~eh tan (cm2 I s) va duqe tinh nhu sau: 

I o ~ lasl D = K n ~ -~--- - R 6 + K , ----
1 A, ... ox 

Cac ttidu kifn ban tlilll va cac ttidu kifn bien 

Di~u ki~n ban d~u tlmcmg duqe d~t c6 d;;tng : 

- Luu luqng ban d:iu tren toan h~ th6ng song 

Q(x,to) == Q(x,O) = Qo(x) 

- Mvc nu6'c ban d~u tren toan h~ tb6ng song 

Z(x ,to) = Z(x,O) == Zo(x) 

- D9 m~n ban d~u tren toan h~ thbng song 

S(x,tO) = S(x,O) = SO(x) 

(2.4) 

(2 .5 a) 

(2 .5b) 

(2.5 c) 

37 



Cac ctiiu ki¢n bien: 

- Di~u ki¢n bien long hu6'ng bi~n (cac ki hi¢u xem [3], [4] , [5], [15]) 

N 

Z(t) = 1{0 +II!);~ cos[qJ+cpi + pi(t)] (2 .6 a) 
i = l 

Di~u ki~n bien long phfa thuqng ngu6n 

Q(t) = Qr huongnguon ( 2.6 b) 

1.2 Plnwng pltap ngltien cti'u 

H~ phuong trin.h sai phan (2.1), (2.2), (2.3) vi~t cho ao;;m M ,
11

_
1 

giua hai m?t c~t m-1 

va 111, cac thanh ph~n O~lO ham auqc tfnh g~n a(mg theo SO" ct6 b~ng cac c6ng th(rc nlm sau: 

(2 1
+

1 
- Z 1 

) + (2 1
+

1 
- Z 1 

) m '-'m '-' 111 - l m- 1 
- - ::::::::; 
az 

ax Ax ar (2 .7) 

Tuang tv nlm v?y d6i v6'i lLru luqng, phuung trinh sai phan (2.1 ), (2.2) duqc vi~t 
du6"i d(;lng nhu sau: 

z'+l _ z'+l + Q'+l + 0 Q '+l _ 
_ J 111 J m- 1 17 m- l m 111 - l 111 - l - f..-1111 - 1 (2 .8) 

(zt+l zt+l ) Q l+l Q l+l ;: r m- 1 111 + '-' m- 1 + 111 - m- 1 = ~ m- 1 (2 .9) 

D6i v6-i phuang trinh khuy~ch tan do m?n ct6i luu (2.3) chtmg ta cling su d~mg cac 

xfrp xi sai phan nhu (2. 7), thay vao (2.3) thu auqc phuung trinh sau: 

st+l + h st+l + c sl+l = R 
am m - 1 111 111 m m -- 1 111 (2 .1 0) 

Tlr cac phuung phinh (2 .8),(2.9),(2 .10) k~t hqp v6-i cac di~u ki~n (2.4), (2.5)' (2.6) 

chung ta c6 dt:1 ca s6 d~ l?p chuang trinh tinh toan xam nh?p m?n trong song Cai - Nha 

Trang tren may PC. 

2. Mo hinh 2 D 
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2.1 Co· so· nghien dm 

II¢ pluwng trinh co· ban mo tii lti¢n tu·r·ng 

Phuang trinh chuy~n ctC)ng va phuang trinh lien We 

I I ] / ') au au au a ( gu ( u - + v - ) -
- + u - + v - + fv = - g - - -·---" - -- ---·-- · 
at ax ay ax c ( ( + h) 

(2 .11) 



OV + U OV + V OV _ fit = _ g 0 S _ gv( U 2 + V 2 ) I I 2 

at ax ay ay c 2
( ( + h) 

(2. 12) 

j_ u(t; + h) + j_ v(( + h) + ac; = 0 
ax oy at (2.13) 

Trong eae phuu ng trinh tren [3] , [4] [5], [15] , y nghia etta eae k i hi~u la: 

u, v - cae thanh ph~n v~n t6e dong ehay trung binh theo d<) sau theo plma ng vi 

tuy~n va kinh tuy~n ( em/s ). 

h - d<) sau m~re nu6'e bi~n trung binh k~ ttr m<';l t m~t ehu~n nao d6 hu6'ng xu6ng day 

bi~n (em). s- Dao d(lng m~e mr6'e bi~n trung binh k~ ttr m9t m~t ehu~n d6 lm6'ng len b~ 

m~t bi ~n W do (em) . 

f- tham s6 Corio lis va f = 20 sin cp ' v6'i Q la v?n t6e g6e quay etJa Trai ctAt ' Q 

= 7,29 12. 10-4 
( rad/s) va cp Ia vi d<) dia ly trung binh, t - tho·i gian (s) , C -Ia M s6 

Chezy, g - gia t6e trQng tnro·ng (g = 9,81 * 102 em!s\ 

Phu'O'ng trinh khuydch tan 

89 m?n trurig binh theo chi~u sau e6 d <;tng nhu sau : 

(2. 14) 

Trong d6: 

S la d9 m?n ct:m mr6'c song (%0), Dx la h~ s6 khuy€ch tan theo tn,tc X (cm2/s), Dy la 
h~ s6 khuy~ch tan theo tn,Ic Y (em2/s) , s* la d9 m~n ra nh~p hay lAy di (

0
/oo) . 

Dx, Dy tinh theo eong th(re d<;tng nlm sau: 

o .!. as 
D_, = K 

1
n ---=- R 6 + K? - , 

A, .. ax 
o I as 

D = K n .::::.- R6 + K -
y I A, 2 cy 

2.2 Cac tli~u ki¢n ban ttfiu va cac tli~u ki¢n bien 

- Di~u kien ban d~u cl:m m6 hinh thuong duqc cho e6 d<;tng : 

u(x, y, to) = v(x, y, to) = s (x, y, to) = 0 , S(x,to) = So(x) 

- Di~u ki~n bien long hu6'ng bi~n , st:r d\mg (2. 6a) 

- Di~u ki~n bien long phia thuQ·ng ngubn 

Q VI = -· 
!h uongNguon D 

(2 .15) 

(2 .16) 
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Trong d6 Q : Luu lugng nu6'c song, D : Di~n tich m~t dt u6't ngang song 

T<;~i bien c{rng str d~mg di~u ki~n khong xuyen qua 

vf = o 
11 

2.3 Co· so· ciia ph1ro·ng pluip tinh 

(2.17) 

D~ giai h~ phuung trinh (2.11), (2.1 2), (2.13) chtmg toi str d~mg phuong phap sai 

phfm hfru lwn d~ giai bai toan va str d\mg luge a6 sa.i phfm hi~n. Mi~n tinh duqc roi r<;~c 
boa bing nwng lu6'i hinh chfr nh?t. Dao d()ng nwc nu6'c , cac thanh ph:in v?n tbc dong 

chay duqc tinh Juan phien nhu SO' a6 (hinh I) va dtmg cac x~p xi sai phan nhu [3], [4], 
[5], [12] , [15]. 

Clufn 

dJ. 

Ilinhl: Su a6 Ju6"i tfnh cho dao d¢ng mvc mr6'c va cac tbanh ph:in dong 

Cac ki hi~u t?i cac di~m ntlt duQ·c tinh cac thong s6 sau : 

0 Thanh ph~n dQ dang rut b~ m~t nu6"c r; , S ( di€m ch~n, ch~n 

D Thanh ph~n v?n t6c U ( di6m le, chgn ) 

D Thanh ph~n v?n t6c v ( ai6m chgn, le ) 

Qua trinh tinh toan tuan theo trinh w cac bu6'c khong gian va thai gian nhu sau: 

a, Theo bmk khong gian: 

Dao d()ng 111\JC mr6'c , cac thanh ph~n v?n tbc dong chay duQ·c tinh luan phien theo su 

a6 hinh 2.1 
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b. Theo t/u}'i gian: 

- Bu6·c 1 : t~i tho·i di~m ban dftu (t = t0) , cftn phai cho gia tri ban dfru u(x, y,to), v(x, y, t0) . 

- Bu6·c 2 : t~i tho·i di~m to + t.. t hay ( t + 1 ) dn phai tinh c; , S 

- Bu6-c 3 : T;;li th<'Ji di€m to + 2 ~ t hay ( t + 2) dn phai tinh u, v. 

- Buac ../ : T;;li tho·i di~m t0 + 3 t.. t hay ( t + 3 ) dn pbai tinh t; , S. 

Qua trinh tfnh toan u, v ' s va s Clr dan xen nhu v~y . Gi&i h(;ln v~ bu&c thO'i gian, 

phai thoa man tieu chuAn 6n dinh Courant - Fredric/1s- Lewy [ 15] , [16] 

.JQHMax f..t 
--- ----- <1 
-[0-;.)i--;(_~ y )2 

Trong d6 HMa\ !a de) sau qrc d~i trong mi~n tinh 

III. KET QUA TINII TOAN 

V &i nwc dich d~t ra cho d~ tai Ia dv doan kha nang xam nh~p m~n x~u nh~t cho 

song Cai - Nha Trang va d~ c6 m()t k~t qua kha quan cho vi~c nghien v~ v~n d~ nay cht:mg 

toi pbai d\ra vao cac k~t qua phan tich s6 li~u gi6 15 nam, nwc nu&c 20 nam, de) 111~11 vao 

mua he 6' vinh Nha Trang, dia hinh long song, s6 li~u dong chay, luu luQ'ng mr&c song Cai 

CUa chufli s6 ]j~u tnrac day Vel dva vao s6 ]j~u khao sat mai C~p nh~t Clla cac 0~ tai ngbien 
c(ru trong song Cai- Nha Trang m&i day. 

16,8 

P. VTnh Th?nh 

P. Vinh Phr!'oc 

P. NgQC 

13.4 109° 8.4' I 09" 12' 

Hinh 2: So d6 duO'ng bO' lw luu song Cai Nha Trang 
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12" 
16,8' 

P. Vinh Phttoc 

P. Vinh Tru~nh 

12" 

I 09" 8.4. 

llinh 3: So ct6 ducmg d~ng sau ClJa song Cai Nha Trang 

1. K~t qua tinh toan b~ng mo hinh lD 

M?ng lu6'i sai phan khong gian cho mo hinh 10 c6 L\x r~t linh ho?t dao d¢>ng 

L\x;:::; 165m -:- 550m va bu6'c thc:ri gian f..t = 35s . 

109" 12 ' 

K~t qua tinh tmin theo 1110 hinh I D cho th~y: Khi mt,rc mr6'c 6· ct:ra song 6· 111t:rc 0.20 m (so 

v6'i nwc nu6'c trung binh), thi d¢> 111~11 a Hai 8ao 29.28 °/00 , a cclu S~t 8.68 °/00, du G6 VTnh 

NgQc 6.96 °100 va a cclu VTnh Phuung (ngay d?p ch~n m~n) 1.36 °100 (hlnh 3.3, 3.1) 

P. V 'rnh Ngoc 

I 09" 8.4 ' I 09" 12. 

llinh 3: Sa ct6 phan b6 d¢> 111~n tinh toan, khi nwc nu6c t?i bien Ia 0.20 111 
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Khi nwc mr6'c 6" CLra song len d~n m(rc 0. 71 111, tho·i di~m nay la tho·i di~m tri@u cao, 
k~t qua cho th~y r~ng , de) mi;ln 6· du Tr~n Phtl la 33.40 °/0 0 , du S~t 19.89 °/

00 
va 6" du 

VInh Plmang ct¢ m~n eta la 6.46 °!00 (hinh 4, 2) 

P. ~lin h Ngqc 

P. V'"ru il Tilanil 

109" 8.11 ' 

Hinh 4: Sa d6 phan b6 de) mi;ln tinh tocin, khi mvc mr6c t9-i bien la 0.71 m 

8~n th6"i di~m nwc nu6c 6" ctra song giam d~n d~n cho d~n mt:rc - 0.63 m (so v6i 

nwc mr6c trung binh), cho th~y r~t ro rang la de) m?n 6 cac th6"i di~m nay giam de) m?n 6 

Hai 8 ao chi con 28 .04 °/00 , 6 du S~t la 6.30 °100 , du G6 VInh NgQc la 4.89 °/00 va 6 du 

VInh Phuang de) m?n Ia 0.80 °100 (hinh 6, 2) 

P Vinh Ngoc 

P ViniJ Thana 

P Ngoc Hiqp 

Ilinh 6: Sa d6 phan b6 de) m?n tinh to{m, khi nwc nu6"c t<;1i bien Ia -0.63 m 
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2. K~t qua tinh toan b~ng mo hinh 20 

Ytmg nghien ctru duqc pht:1 kin b6i m9t m"mg lu6'i day d~c v6'i m;;tng lu6'i s6 hoi 160 
X 70 l1Ut luQ- j CO Lll = 50m , f.1y = 56!11 Va bu6'c tho· j gian /.1 / = 12s . 

Bien long CLJ'a song Sll' dvng bi ng s6 di ~u hoa thang 6 phan tich tlr nwc nu6'c cua 

tr<i\ 111 c&u Da Nha Trang. Bien long phfa thuqng ngu6n Slf d\mg luu luqng do lr\I'C ti~p t?i 
d u V!nh Phuong. 

De) m~n 1?i Clra song l~y de) m~n tnu1g blnh Ia 33.42 °/oo· 

K~t qua tinh cho thAy : Khi mvc mr6'c 6 ct:ra song 6 mtrc 0. 32 m, vee to' dong chay 
lm6'ng v~ ·phi a thu'Q'ng ngu6n, chay u6n luqn, phan chi a ra theo dia hinh du·cmg bo· CLia 
song sau d6 tru·o·ng dong chay hc) i t\1 nhau l?i 6 d u Ducmg Sitt. Tlr day truo·ng dong chay 

lm6'ng len phfa thuqng ngu6n va d~n do?n d u G6 -· V!nh Ng9c thi tnr6ng dong chay 

lm6'ng len nay g~tp tru6ng dong chay theo hu6'ng xu6ng phi a h;;t luu song ( ch6 d6 c6 th~ 

OU'Q'C gQ i Ia bien gi6'i dong tri ~u) , lam cho dong mr6'c ca hai phia g~n nhu dt:mg l;;ti 6· day 

(hinh 7, 2). 

12 0 w 
16.8' I 

i 
l 

~ ! 

c-== 

._ j,.,, ___ ,,,,,..,. 

P. VTn h l'hu'dc 

Ilinh 7 : So ct6 phan b6 vee to dong chay, khi nwc mr6'c 6 ct:ra song 6 mt:rc 0.32 m 

f)~n nwc J1UOC 6 Cll'a Song 6 111li'C 0.68 111, tnr(mg dong chay phan b6 theo lufJ ng rO 
r~t bon, u6n lu9·n, phan chia ra theo dia hinh du6ng bo· CLla song theo hua ng v~ phfa 

thuqng ngu6n, sau d6 dong chay hQi 1\1 nhau l?i 6 nga ba d u Du6ng S~t. Tlr c1ay dong 

chay 1i ~p 1\lC chay 1119-nh theo hu6'ng phia thuqng ngu6n va bien gi6'i dong tri ~u g~n nlm !a 

bi lo?i b6 (vi dong hu6'ng xu6ng phia h? luu dt m6' nh?t, hinh 8, 2). 
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····- ··--·-·.1:::::::: - - ···- -· ····--··· 

P. V1nh Ngoc 

P. V1nh PhLfoc 

~3- = ~-·-- _=r::::=:: L .:r 

Hinh 8 : So db phfm b6 vee to dong ch~iy . khi nwc nu6c 6 ct'ra song la 0.68 m 

ThO'i di6m tri~u xu6nu lllll'C mr6'c 6 ctra sono xu6no t6i mt'rc -0.61 111 (so v6 i 111LJ'C c• . c c . 

nu6'c trung binh). bi en gi6' i dcmg tri ~u (theo quan ni ¢m. no·i v~n t6c nguv c etta dong tri ~u 
b~ng \'~ 11 t6c dcmg chity trong song gq i l ~t bi en gi6 i dong tri l:u) ltk n ~t y khong tbn t~ti (hinh 

9, 2). 

12° 

16.8' 

12° 

P. Vinh Tlwnh 

( li' · l.i lit·u ,.,~, . I • • 

P . Vinh F 

P. Ngqc Hi¢p 

13 .4 ' -----"""""-'===r.:::=--=::=:E~.~ . .'::::::::::~ ... -=.-... -.... --===r .-... -..... -.. -,:::==·=--'-:C:[---=-==-· ···- -3 --::::::::;c.::::==.==r:::: 

109°84 ' 

Jlinh 9 : So· db phan b6 vee to dong cMy. khi m~rc mr6c 6 ct'ra song la -0.61 m 
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Nhu v?y: Qua tinh toan dong chay tri~u theo mo hinh 20 theo cac thai di~m khac 

nhau ct'w dao dc)ng m1,rc mr6'c ttr 6 bien long ct'ra song cho chtmg ta thciy duqc mc)t s6 bien 

gi6'i dong tri~u 6' cac tho'i di~m khac nhau, hk g~n ctra hk 6' tren thuqng ngu6n nhi@u luc 
khong xucit hi~n . 

v~ OQ 111~11 OUQ'C th~ hi~n qua ma tr~n s6 Ctla OQ m~n 70 hang * 160 ct)t va cac 

duo·ng d~ng de) m~n (cac duang nay trong song h~p rfrt kh6 phan bi~t va kh6 bi~u di~n, 
hinh 1 0) . De) m~n 6 khu v1,rc g~n cl:ra song, qua ma tr?n chtmg ta thuang thfry l6'n hon 6" 

cclC khu V\fC kbac, nhung trong 111Qt sfy khu Vl,I"C kbi chtmg toi tfnb toan thfry CO hi~n tuQ·ng 

de) m~n o· day cao (tuy la xa vtmg cl:ra song c6 ngubn m~n cao) xAp xi g~n b~ng de) m~n 6" 

Vttng ct'ra song (hinh 7, 8, 9). Bi~u nay, c6 le 1<1 c6 Sl,l" tich luy de) m~n a noi day do dia 
hinh long song gay nen. 

P VTnh Phu 6c 

P Vinh Tho 

P Ngoc l-IH~p 

109" 81! " 109" 12" 

Hinh 10: So db duang d~ng de) m~n, khi m1,rc nu6"c ct'ra song 6" m(rc cao 

3. Ki~m chu·ng 

Cac k~t qua tinh toan duqc ki~m cht:rng thong qua s6 li ~u do d<;1c de) 111~n tlwc t~ o· 

song Cai - Nha trang Clla 2 nam 2005 va 2006. So sanh giu·a cac k~t qua tinh toan va tlwc 

t~ do (lfry gia tri trung binh de) m~n 6" thai di~m tri~u cao nhfrt), cho thfry theo 1110 hinh 10 

sai s6 16-n nhfrt la 35.1 % 6" du VInh Phuong va 36.2% 6" du s~t, con theo 1116 hinh 20 thi 

sai s6 16-n nhAt la 24.6 % 6" du VInh Phuong (bang 1 ). Vi v?y cac k~t qua tinh toan to ra 

phu hqp khong sai l~ch so v6'i tlwc t~ nhi~u . 
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~ang 1 : s·o simh giCra d .c k~t qua tinh toim theo m6 hinh va cac k ~ t qua tlwc t~ ao aac. 
- - ---- - --·h·-- --- -- ---- - - - - ~----- - - ----- ------- ------ - - --- - - - --- - -- - - - :__ -·--- -

Ct7u D{J m(in 
1/tii Diio Cftu Sdt 

Tr(t/11 Do an con a • b 

(iloo) 
bo·m (DB) (iloo) 

(11ou) 

Tn1n Plul 

(ilou) 
-------- --- -- --- ------· --- ---------------------- - -

10 

20 

Th~rc do 
(trung blnh) 

33.2 26.82 

33 .26 28.67 
--------- ------- -

33 .1 9 29.63 

17.98 14.37 11 .04 

26. 18 21.00 14.00 
··----- -- --- ---- ·- ---- ----

28.25 19.05 12.56 

Ct1u 

V. Plumug 

(iloo) 

6.86 

8.00 

I 0.57 
- ---~- ----------~-----·--- ---- - ---- ----- ---- -- - --------

Sa i s6 0.0 9.5 36.2 24.5 12.1 

I 0 (%) 

Sai s6 
t----- - - -11---- --- - - - --- -- - - - - - - - - - - ------ - · 

0.0 

20 (%) 

K~t lu~n 

.., .., 
_),_) 7.3 10.3 

IV. KET LU~N VA KIEN NGHl 

1 1.4 

35. 1 

24 .6 

1. Song Cai Nha Trang c6 nhi~u y~u t6 thu~n lqi cho sv xam nh~p c1h nu6'c m~n ttr 
bi~n vao nhu Ia: luu luqng t1,.r nhien thftp vao mua kho, ho<:lt d<)ng ct\a ca.c tr<:lm bom lam 

mftt mat luu luqng nu6'c song, d<) mu6i cao 6· vjnh Nha Trang t6'i 33,5 %o v.v. 

2. Cac k~t qua tinh toan to ra phtl hqp khong sai l ~ch so v6'i tlwc t~ nhi§u. Theo mo 

hinh 10 sai s6 l6'n nhftt la 35. 1 % 6' d u VTnh Phuong va 36.2 % 6· d u S~t , con theo mo 

hinh 20 thi sai s6 16-n nhftt Ia 24.6% 6 d u VInh Phuong. Di~u d6 cho thfty, trong dmg 

m<)t di§ u ki~n nhu nhau mo hinh 2D cho k~t qua t6t bon mo hinh 1 D. 

3. V ng d~mg Clh mo hinh 10, 2 0 tinh toan xam nh~p 111~n cho song Cai - Nha 

Trang vao 111 LJa kho, tru6'c h~t chtmg toi th~y cac k~t qua tinh toan pht:1 hqp v§ m~t djnh 

tinh. 

- Mo hinh 10, 2 D phan anh duqc co ch~ truy~n m~n trong song 

- Qua k~ t qua tinh toan va ki~ 111 chirng cho thfty c6 nhi~u cti ~m trtmg kh6'p v6i nhau. 

Sv phtl hQ-p giu·a cac k~ t qua tinh toan v6'i cac k~t qua do O?C da chll'ng t6 mo hinh va thu~t 
toan CO OQ tin c~y cfrn thi~t va CO th~ OUQ'C Slf dvng d~ tinh toan, d\1' bao xa111 nh~p m~n 
trong song Cai - Nha Trang, nhin chung k~t qua tinh toan Ia hqp ly v~ m~t dinh tinh va da 

g6p phAn phan anh OUQ'C btrc tranh chung v~ Sl;f xam nMp 111~n trong song. 
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D~ xuftt 

1. Mo hinh 1 D va 2 D, tinh toan tuong dbi hoan chinh, d6ng be) V(l xay d\rng cong 

phu ttr cac dtch giai. each l ~y so d6 gia i. Mo hinh 1 D , 2D dv baa s ~r .xam nh?p m~m k~t 
qua dt kha quan, phtl hqp v~ 111~\t d)nh tinh. d!nh luqng va phan an h duqc co ch~ truy6 n 

m?n cCw vtmg n ~ hien eCru . nlmng dt 110:hicn eCru sflll hon ni1a v~ d u trC1c dono luc cuno '-' '-' ...... ...... . ;:::, . 2 

nhtJ Ia Jan tn1 y~ n m?n c-L1a vtmg ct.'ra song bi0n. chCmg toi sc xcly d~rng. phat tri ~ n vel 

hoc\n thi~n mo hinh 3D trong tho·i gian sitp tc'r i. 

2. Qua phan tich s6 li¢u do d ~tc v~1 tinh t6an mo hinh v~ phan b6 do m~m dQc thea 

chi~u dai song tCr c-Lra len thuqng ngu6n con song trong tho·i gian tri 6u cubng cling nbu 

trong thO"i gian tri Eu ki ¢t c6 s ~r tich luy do m ~m eLla mr6-c song la 16-n ngay 6 du6-i chfm cl?p 

ngan mi;'m, de) m0n 6- tft ng d{ty cling rftt cao vi v?y ch1mg toi chl'1 quan dua ra )' tu6-ng sau 

d~ h~n ch0 sv tich luy de) 111~\11 trong so ng o- sau trong d~t li~n nhu sau: 

Xiiy d{mg d{tp ctlng linh !w(tf: D6 h~ n ch6 s~r thitu hut mr(Jc ngQt va dt h ~m ch~ s ~r 

xam nh~p m~lll vao sau trong dfrl li~n , chtmg ta nen xay m(H con d~p c(rng linh bo~lt. d ~t c 

di~m c-Lw con d?p nay nhu s<:m: 

- C6 th6 m6" ra v ~t d6ng t<:1i duqc 

- De cHmg v?n h ~mh 

- Chitc chim 

- Ccmg d~mg ct:1a dftp 

-1 Di~u titt chrqc lLru luqng mr6-c song chay ra bi6n. 

+ Ngan Ccl ll dLrqc s~r xam nh~p Clla nu6-c bi 6n vao sau trong dftt Ji 6n. 

+ C6 th~ st'r d~mg vc\o nwc dich giao thong. 
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MODELLING OF THE SALINITY PENETRATION 
AT CAl RIVER IN NIIATRANG IN TilE DRY SEASON 

USING 1 D AND 2D MODELS 

PIIAM XUAN DUONG 

Sumnuuy: The results on modelling of the penetration of sea water at Cai River in Nha 

Trang in dty season using one and two dimensions models are shown in this paper. The 

calculated results were compared with the measured data. It is shown that the modelled 

results are suitable in quality and quantity with the measured ones. It shows that the models 

and algorithms can be usedfor calculation andforecasting of the salin ity penetration at Cai 

River in Nha Trang 
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