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'MOT MO HINH SO GIAI BAI TOAN LAN TRUYEN BAN -
TRONG CAC VIA NUGC NGAM VUNG HA NOI

NGUYEN NAM ANH, HA NGOC HIEN, MAI DINH TRUNG

§1. DAT VAN DE

Trong nhiémg nim gin diy nhu ciu st dyng nuée cho cdng nghiép vi sinh hoat & Hi Nai
ting ¥n rit nhitu. Nwéce cung cdp cho Hi Ni chil yéu dwoc khai thic tir cic ngudn nwéc ngim.
Viée nghién ctu trit lwong vi chit lwong nuéc clda cic via chia nwée ngim & Ha Noi do viy dang
13 cdc vén d8 cin dwgce quan t4m dic bigt. Theo nhirng 3§ lidu quan tric méi nhit (1992 - 1994)
nwéc ngim & mét s8 khu vyc khai thic d3 ¢6 d3 6 nhi®m vwot qué tiéu chuin cho phép. Nhém
nghién céu cda Vién Co hoc, 'Ii'ung tdm Khoa hoc twr nhién vi Céng nghé quoc‘gla, tién hanh cic
nghién cfu nhim tim hidu ngudn géc vi co ché nh1em ban céc via nwée nga.m viing Ha Ngi bing
céc mé hinh s8. Trong bii bdo ndy trinh bay két qu:l 1&i gidi e8 bai todn lan truyn chit bin trong
ting khai thic nwée ngim tai ving phid nam Ha Noi.

s2. PHUONG TRINH VA DIEU KIEN BIEN CUA BAI TOAN

Phitc h§ dja chdt thiy vin chéa nwée ngim & Ha N@i dwge mé hinh héa thanh 2 ting chia
nwée cé quan hé véi nhau qua lép sét thim y&u hay cda s8 dia chdt thly vin. Gil thidt mit 46
clla nude p = const, 45 nhét 4 = const, bd qua tinh thim dan hdi qua 16p thim yéu, chuyén déng
clia nwéc ngim trong phitc hé dwoec mé mé t4 bédi hé phwong trink Boussinesq {xem [1, 2]):
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trong dé:

hi, hg, ,ul, 2 - ¢8t cao mwe nuwdc vi hé s8 8 nhi nuwéc cda ting 1 vi ting 2;

b, m - c8t cao diy ta.ng 1, chizu day ting 2;

k1, ks - hé &8 thim tang 1, 2

a - hé s8 thim xuyén qua 10fp thim yéu;

f.- him &8 luu lu'orng b8 cdp tir bé mit (do thdi sinh hoat, mwa, twéi, béc hoi,.. J;

Q; - lru- lu'crng cic giéng khai thic tai difm (z:, ).

.GiA thi€t chdt bin khéng bi Bng dong, phin hidy ho¥c hdp thu trong qui trinh lan truyén.
Phwong trinh lan truyes chat ban c6 thé viét nhw sau (xem [2, 3]),
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trong d6: ¢y, ¢z - ndng 48 chit bin cdc ting i =1,2
ki 8hy

Viz = Y Bx (2'5)
k; 8h;
P g .6
. v‘!l’ ng ay , (2 )
M = { cla(hl - hz)/m, ' néu h1 — hz z 0; (2 7)
12 CZOt[h]_ - hg)/(b - hl), néu hl - hz <0 )
my = c;f/(h1—b) (2.8)
air v?g + a;pvd,
D;y = _‘IJ-2 + o2 {29)
iy T Viz .
apvi 4 eyl .
Dy = ZT %z T ML Yy {2.10)

v, + V5,

a;r v a,T - hé 58 khuyéch t4dn nga.ng va doc cia céc ting twong ti-ng, cf - nong d5 chit ban cda
nwée b cdp tir bé mit; n; - 46 réng ting <.
‘D& d6ng kin ha phwong trinh (2.1) - (2.4) cin cé cic cheu kién bién:

. 3h: ah;
h; = const trén Iy -a-{:— = gi1 trén Tys; agi- + ﬂh; = ;2 trén [y -~ (2.13)
| . By R 3e; - .
¢; = const trén -?';1; a_r: = g1 trén S5 «a ™ i = geig trén Sia (42.12}

v didu kién ban diu: '
hi=hy; c=c, vé t=0 (2.13)

§3. LOT GIAI 8O

Hé phwong trinh (2.1), (2.2) véi cdc didu kign bién (2.11) dwoc gidi ddc Hp bing chrong trinh
MODFLOW. Sau khi c6 k&t qud cda bai todn niy cic hé thic (2.5) - (2.10) s€ cho ta cdc hé s8

trong phwong trinh (2.3}, (2.4}.
Bati todn (2.3), (2.4) dwoc 1&i rac héa theo sor d6 sai pha.n 4n luan huéng sau diy:

D‘_‘(z’,])c (2.+1!-7) 2‘:‘1(;;-7)"_': (2_1"7)—v$('£,j)c (":J)"'C"'(%—I,J) _

Az
ct (5, 9) — (5, 7) -D i, c "(é, 7 + 1) — 2¢™(3, §) + ¢™(4,7 — 1] 0,6, 7) ¢™(1,7) —c™{i—1,7)
At/2 "I Ay? ’ Ay
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LA LS A 3. Ay .
e"tl(r,9) — T (4,9) Fi+1,9) -2t (@) +eT(i-8y) et g} - T -1, 7)
Atf2 ~D.{6,5) = Az? .+U¢(z’-‘?} ‘ Az

O day ¢+ 1a nBng d3 chdt bin tai bwéc thii gian n+1 dwoce tink qua ¢t 13 gid tri trung gian theo
hwéng y v&i theri dogn At¢/2, cdn vE phin minh ¢t qua ¢” theo hwéng =, c™ d3 biét tir thoi gian
trwée. K& qud din d&n gidi hai ma trin 3 dwing chéo bing phwong phip Gauss bing phwong
phip 13p. D& déng kin hai phwong trinh sai phin trén tai cic digu kign bidn: ¢{0, 7) = ¢(2,7) (néu
dc N fA s e d .

tai difm ¢ = 1, = 0); ¢(0,7) = —g.Az +¢(1,7) (néu tai didm ¢ = 1, é—:‘ = ¢g); ¢(1,5) = const
(néu tai didm i = 1, ¢ = const) vi diu kién ban dBu t =0; (s, j) =co (2= 1,...,I;7=1,...,J)
v ¢o 13 @0 bin n’én cho trwée va (4,7} = ¢1 (fmin £ % £ fmax, Jmin < 7 < Jmax). Khuyéch tin
384 ddy cé the bd qua do thuit todn 4p dung cho cic viing 6 kich thwée l6n [2].
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Theo sc 45 thuit toin trén di thiés lap chwong trinh tinh cho bl todn vE lan truyen bin
trong vid nwéc khai nhac véi gia thift 13 nbng 48 chit ban tir tAng trén di lan truyén xudng ting
khai théc qua cdc cia 88 dia chit thiy vin vi chi ¢in gii phwong trinh {2.4) véi cdc didu kién

bisn va digu kién ban d3u twong dmng.

Ding chitong trinh tinh nay d2 tinh t8c 45 lan truy&n ban NHI trong vid nuwéc khai thic
~ving Vin Dién - Phip Vin, Ha Déng va Hoal Dike.

Phin tfch didu kién dia chit - thdy vin via nwéc nga.m Hi Néi: d6 day. via, van t8c, ciu tao
dija chib ¢ thé liy ay, = 15m, ap = 4m. Gid tri 458 phigm NH “ban diu du'oc 15y tir 8 ligu
quan tric thing 3/1994 (bé.n 45 1). L¥i gidi m8 hinh MODFLOW md t4 dong thii thiy lye cda

ving nay thang 3/1994 the hign tren bin d5 2.
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Bdn d5 1. Hign trang nhidm bin NH} va POy (mg/lit) ting duéi (ting sbn phé'rn) thang 3 n¥m 1994

Chi thich

- Toa d& trén ban 43 1i km Qudc gis;
- Viing t8 dam 13 viing ¢é néng 4% NH4 > 10 mg/llt ving nhat hon > 3 mg/l[t
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Bdn d5 2. Murc murée ting
dusi thang 3/1994 (sc véi
mirc nrée bidn) ' -

Chi thich. - Toa d3 trén
ban d5 1 & = 500 mét:

P* Vidt tdt t&n cdc didm
khai thic hodc cdc nha may
nirée

- Duwdng gip khiic bén phéi:
bién S6ng Hong

Bdn 43 5. Kat qui tinh

todn vitng nhifm bén NH]
thing 3/1994
Chi thich: Ving 2 gach
chéo 13 céc cika 58 dia chit
thay vin. .
Q65

*  Vigt tdt tén cdc 15
khoan quan tric iy s8 lidu
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Bdn 48 4. Sy lan truyin
ving nhidm bin NH]

sau 5 nim tinh toin
(thdng 3/1999)
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K& qua tinh chi ra ring dwdng ding néng @5 10 mg/lit lan truyén v& phid bic - hu‘o’ng nhi
miy nwdc Phip Vin véi t8c 4§ trung binh 100 m/ nim bin 45 3, 4).

4. KET LUAN

K&t qui thu dwoc trong bai béo ¢é thé coi 13 két qui bwéc d3u trong nghién ctu co ché lan
truyen ban trong cic via nwéc ngim ving Ha Néi.

Theo ddnh gid cda cic nhi dia chit thi co ché lan truyén bin ti ting chia nwéc trén xudng
ting khai thic qua céc cia s8 dia chit thiy vin 13 quan trong nhit. Tuy viy € md ti chinh xdc
hon qué trinh lan truyén ban trong cdc via nwédc ngim ving Ha Ndi cin dinh gid 4nh hwéng cda
qué trinh thim xuyén qua 1ép sét ngin cich gifa hai ting chéa nwée vi inh hudng nhi€m bin
do ving than ban cia Hi Néi. Cdc d8 tai niy sé dwyc cin bd Vién Co hoc hop tic véi cic nhd
khoa hoc cdc co quan khic thwe hién.

C4c tic gid chin thinh ¢4m on GS TS Ngé Huy Cin d3 cé nhitmg déng gép, nhin xét quy
béu 42 hoan thién cbng vige.

Céng trinh niy dwgc hoin thinh véi sy tii trg cla Chwong trinh khoa hoc co bin.

Pia chi: Nhin ngay 27/4/1995

Vién Co hoc, Trung tim KHTN vé CNQG
(zem tiép trang 12)



