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MQT MO HINH s6 GIAI BAI TOAN LAN TRUYEN BAN 
··--; ---- • ' I' "' ... ' A 

TRONG CAC VIA NUaC NGAM VUNG HA NQI 

NGUYEN NAM ANH, HA NGQC HIEN, MAl DINH TRUNG 

v " " §1. D~T VAN DE 

Trang nhihlg nllm g'an day nhu c\u sd- d~ng mr&c cho ding nghi~p va sinh ho~t & Ha N(ii 
t3.ng len ra:t nhi~u. Nu-6-c cung cS:p cho Ha. N9i chit ye'u &age khai thcl.c tll- c3.c ngutln mr&c ng~m. 
Vi~c nghien cli-u trfr hrgng va. ch3:t hrgng nu6c cU.a c3.c via chli-a mr&c ng'a.m (y Ha. N9i do v~y dang 
Ia cac vii:n d~ din dtr\"C quan tam d~c bi~t. Theo nhihlg sil li~u quan trite m6i nhtt (1992- 1994) 
nrr&c ng\m & mi)t sil khu V'!C khai thac da c6 de} 8 nhi~m vtr\"1 qua tieu chufu cho phep. Nh6m 
nghien cuu cua Vi~n Ca h9c, Trung tam Khoa h9c t¥' nhien va Cong ngh~ quilc gia ti~n ha.nh cac 

h.• -'--- h• t' h'' ~ ' ' h' h·• b~ ' I ' " ' H' N·· b" ng ten cu-u n am nn teu nguon goc va ca c e n, tern an cac v a nlrO'c ngam vung a 91 ang 
cac mo hlnh sil. Trang ba.i bao nay trlnh bay ke't qui lai giai s5 bhl toan Ian truyh cUt bl!n trong 
t'ang khai th'ac nrr&c ng'am tl}i vlmg phia nam Ha Ni)i. 

... ... "' " " ' .. , §2. PHUONG TRINH VA DIEU KI~N BIEN CUA BAI TOAN 

Phrrc h~ dja chtt thUy van chlra mr6-c ng'am & Ha Ni)i d1r\JC mo hlnh h6a thanh 2 t'ang cMa 
n1rerc c6 quan h~ v6i nhau qua 16-p set tMm yl!u hay cd-0. .~ dja ch~t thuy van. Gil. thil!t m~t d(i 
cua n1r6-c p = canst, de} nh6-t p. = canst, bd qua tinh thb dan h'Oi qua lerp thb yl!u, chuy~n di)ng 
cua nrr&c ng\m trong phuc h~ dtr\"C m8 mot! b&i h~ phlrang trlnh Boussinesq (xem [1, 2]): 

ah, a ( ah,) a ( ah,) p.,-=- (h,-b)k,- +- (h,-b)k,- -a(h,-h,)+f at ax ax ay ay 

trong d6: 
h1, ~~ Jl.t, 1J2 - cgt cao ml!c ntr&c va. h~ sg nhcl nWc cU. a t'ang 1 va. t'ing 2; 
b, m- d~t ca.o day tl.ng 1, chi~u d3.y tl.ng 2; 
k1, kz ~ h~ ~ -thS:m .t'a.ng 1, 2; 
a- h~ sO·_thlim xuyen qua l&p thS:m ye'u; 
f- ham sCi !1m hr9"ng b6 c!lp tlr b~ m~t (do thai sinh ho\'t, mrra, trr6i, Me hai, ... ); 

(2.1} 

(2.2) 

' Q, - hru 1~gng cac g.i~ng_ khai th3.c t~ digm (x,, y,). 
Gil. thiil't chtt b£n. khOng bj lhg d9ng, phan hUy ho\(c h!lp th~ trong qua trlnh ian truy~n. 

Phtrong trlnh lali truy~#. ch~t b~ c6 th~ vie't nh\f sau (xem [2, 3]}; 

(2.3) 

ac, 
= at (2.4) 
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trong dO: ct, c2 - n~ng dq ch&:t bin c<i.c t'ring i = 1, 2 

k, ah; 
Viit=-­

n;. ax 

k, ah, 
v· ---•Y-n;.8y 

{ 
c1 a(h,- h2)/m, ne"u 

m12 = ..t 
· c2a(h,- h2)/(b- h,), neu 

m1 = cJI /(h1 - b) 

a;.T V~y + a;.L vfit 
Dt.:e = 2 2 

v,Y + v~:~: 
2 2 

a;.T V;.it + a;.LViy 
D;y = .?. .?. 

tit+ 'l!J 

h, - h2 2: 0; 

h,- h2 < 0 

(2.5) 

(2.6) 

(2.7} 

(2.8) 

(2.9) 

(2.10) 

a;.L v3. a;.T - h~ scl khuygch tan ngang v3. dqc cda c3.c tlng ttrong 6-ng; Cf - n~ng d{> ch3:t b3:n cda 
ntr&c bg .cap tlr he ni~t; n;. - d9 r~ng tl.ng i. , 

D~ d6ng kin h~ phU"O'llg trlnh (2.1}- (2.4) ch c6 cac di~u ki~n bien: 

~ = const tr~n r il j ah, , . • r a-+ {3r~ = qi2 tren i3 on . (2.11) 

Be· ' 
Q a~ + {3c; = qci2 tren 8;3 (2.12) 

va di~u ki~n ban dli.u: 
(2.13) 

' , .. 
§3. LO"I GIAI SO 

H~ phm:Yng trlnh (2.1), (2.2) v&i cac di~u ki~n bien (2.11} duyc gilti dqc I~pb!ing chu-O"Dg trlnh 
MODFLOW. Sau khi c6 ke't quit ctla bai toan nay cac h~ th6-c (2.5) - (2.10) se chota cac h~ s5 
trong phll"O'ng trlnh (2.3), (2.4). 

BAi to<in (2.3), (2.4) dtrvc rOi. r~c h6a theo so dD sai phin in luin htr&ng sau day': 

+(" 1 ") 2 +(" ") +(" 1 ") +(" ") +(" 1 ") 
D ( 

. . )c •+ ,J - c •,J +c ,_ ,J (" .)c •,J -c ,_ ,J _ 
it t, J Ax2 - Vx 1.,] Ax -

c+(i,j)- cn(i,j) D (" .)cn(i,j + 1}- 2cn(i,j) + cn(i,j -1} (" .)cn(i,j)- cn(i -l,j) 
At/2 - ,Y '.J Alf + Vy ,, J Ay 

.. cn+l(i,j+1)-2cn+l(i,j)+cn+l(i,j-1) .. cn+l(i,j)-cn+l(i-1,j) 
Dy(t,J) Alf - vy(t,J) Ay 

cn+l(i,j)- c+(i,J") D (" .)c+(i + 1,j)- 2c+(i,j) + c+(i -l,j) (" .)c+(i,j)- c+(i -1,j) 
At/2 z '' 1 Ax2 +vx '' 1 Ax 

6 day cn+l Ia n"Ong d9 cUt bln t('i bu-6-c thlri gian n+ 1 du-qc tltlh quae+ Ia gia tri trung gian theo 
hrr&ng y v&i thlri do\1-n At/2, con v~ phh mlnh c+ qua en theo hrr&ng x, en da bie't tll- thai gian 
tru-6-c. Ke"t quit dh de'n gi!ti hai rna tr$-n 3 du-ltng cheo b!ing phll"Ollg phap Gauss bling phu-cmg 
phap ~p. D~ d6ng kin hai phrrang trlnh sai pha.n tren t~i cac dieu ki~n bien: c(O, j) = e(2, j) (ne"u 

t~ di~m i = 1, :: = 0); e(O,j) = -q,Ax + c(1,j) (ne"u t~i di~m i = 1, !: = q,); c(1,j) = const 

(ne'u t~i di~m i = 1, c = const) vit di~u ki~n ban tfi.u t = 0; c0 (i, j) = c0 (i = 1, ... , I; i = 1, ... , J) 
v6i co Ia. d9 hfui n~n cho tru-6-C va c0 (i,i) = Ct (imin ~iS imaxd~in :s; i :5 J~ax)· Khuygch tcin 
s/5 {y day c6 th~ bo qua do thu~t toan ap d'!ng cho cac vUng c6 kkh thooc l&n [2]. 
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Theo sO' d'O thu$t tocin tren di thigt l~p chu-ang trinh tlnh cho bai toa.n v'e lan truy~n b~n 
trong viS. mr&c khai th.ic v6i gilL thie't Ht n'Ong dl} chat b~ tir t'ang tren dii lan truyen xu5ng t'ang 
khai thic qua ccic cU.a s~ d}a cha':t thliy van va chi c'an gild phucmg trlnh {2.4) v6i cic di'eu ki~n 
bien va. di'eu ki~n ban d'au tu'O'Ilg li-ng. 

Dung ch~rong trlnh tinh nay d~ tfnh t5c d9 !an truyh biln NHt trong via n~r&c khai thac 
vU.ng V&n Di~n - Ph:i.p Van, Ha DOng va Ho~ti Dlfc. 

Phan tlch di'eu ki~n d}a cha':t - thliy vin via ntr&c ng'am H3. NQi: dQ day .via, v~n t5c, c3:u t<!-O 
dja ch~t c6 th~ l~y aL = 15m, aT = -4m. Gici. tr! d9 0 nhi~m- NHt bali d'a.u dtr9'C l3:y tlr sll li~u 
quan tr~c thang 3/1994 (bin dll 1). Liri gi:l.i mo hlnh MODFLOW mo til d(\ng thai thuy Ivc cda 
vung nay thang 3/1994 th~ hi~n tren ban dll2. 
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Tc3:i1g dUdi - Lower agu.jfer 

Bdn dO 1. Hi~n ·tr~ng nhi~m b1tn NHt va P04 (mgflit) t~ng du&i (ting s:!m phfun) th8.ng 3 n~m 1994 

ChU th(ch - TQa 09 tiin brut da lit. km Qu5c gia; 

- Vi:tng tO d~m lit. vU.ng c6 nOng d9 NHt > 10 mgflitj vU.ng nh~t hon > 3 mgjlft. 
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Bdn d d 2. Ml,I'C mr&c t~g 
du6i thQng 3/1994 (so v&i 

ml!c ntroc bign) 

ChU th{ch. ~ T9a dq trin 

blm dt; 1 0 = 500 met: 
PV * Viit tlt ten ca.c di~m 
khai thoic ho~ cic nhiL may 

n!Wc 

- fhrCmg g.fp khUc ben ph!i.: 
bien SOng HOng 

Bdn d~ 9. Kgt qua tlnh 

toan vU.ng nhiam ·bltn NH't 
thang S/1994 

Clul tMch: Vung 2 g')Ch 

cheo Ia c3c cU.a sef d!a chS:t 
thlly viln. 
Q65 
* Vie't d.t ten cac 16 

kh,oan quan trlc: l~y sg Ji~u 

' 
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Bdn a 0 4- 81,1' Ian truy~n 
vUng nhi~m bin NH! 

sau 5 n3.m tinh to<i.n 

(thang 3/1999) 

Kit qua tinh chi ra rling drrimg dil.ng n'Ong di) 10 mg/lit Ian truy~n v~ phia bi'Lc - htr&ng nha 
may nrr&c Philp Van v&i t& di) trung blnh 100 m/nam b!tn d'O 3, 4). 

" . 4. KET LU~N 

Kgt qua thu drrqc trong bai Mo c6 th~ coi Ia k<ft qu! btr&c dltu trong nghien crru c<1 chg ian 
truy'en bh trong c3.c via mrCrc ng!im vUng Ha. N9i. 

Theo dcinh gici: cda c3.c nh3. dja. chit thi ca chg Ian truy'en bfu ttr t'a.ng chUa mr6'c tren xugng 
tltng khai thac qua ca.c ell-a s3 dia cMt thU.y van Ia quan trgng nhl!t. Tuy v~y d~ mo ta ch!nh xac 
hO'R qua trlnh Ian truj'en bfu trong ccl.c via mrOc ng'am vUng H3. Ni}i cln d3.nh gici li.nh htrCrng cda 
qua trlnh thS:m xuyen qua l&p set ngan c3.ch gifra hai tling chU:-a. ntr6c va lmh hllbng nhi~m b1n. 
do vung than bun d.a Ha Ni)i. Cac d~ tid nay se drrqc can b(i Vi~n C<1 hgc hqp tac v&i cac nhi\. 
khoa hgc cac C<1 quan khac thvc hi~n. 

Cac tac gilt chan thanh cam <1ll GS TS N go Huy CiUt da c6 nhifng d6ng g6p, nh~ xet quy 
bctu dg holm thi~n cOng vi~c. 

Gong trlnh nay d~rgc ho1m thanh vai •'! ta.i trg cda Chlr=g trlnh khoa hgc w ban. 

D)a chi: Nh4n ngil.y !!7/J,/1995 
Vi~n C<1 h~c, Ttung tam KHTN va CNQG 

(xem titp trang 1f!.} 
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