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TINH TOAN BO SUNG NHAN TAO CHO TANG CHUA NUGC PLIOCEN
THUQNG O THANH PHO HO CHI MINH

Ngé Ditc Chin i
Lién doan dia chat cong trinh mién Nam
(Bai nhdn ngay 26 thang 01 nam 2006, hoan chinh sita chita ngay 11 thang 02 ndm 2007)

TOM TAT: Bé sung nhan tao (BSNT) I mét trong nhirng giai phdp hitu hiéu nhdt hién
nay dé cai thién sw can kiét tai nguyén nudc dudi dat. Dé thiét ké va van hanh hé thong BSNT
can co nhitng nhitng phuong phdp tinh todn cd dg tin cdy cao, mét trong nhitng phwong phdp
diege dp dung phé bién trén thé gioi do la phuwong phdp mo hinh.

1. VAN PE BO SUNG NHAN TAO

BSNT phuc vu cho nhiéu muc dich khac nhau, trén thé gi6i BSNT nuoce dudi dat da duge
ap dung rong rdi nhiéu noi. Chi riéng ¢ Hoa Ky, viéc sir dung nude ngam cho tudi ting 1én da
dwra dén viéc tham gia ciia Cuc Pia chit Hoa Ky (USGS) vao céc nghién ciru BSNT & cic bang
Kansas, Nebraska, Colorado, nam Dakota, bic Dakota... USGS da nghién ctru BSNT cho céc
tang chira nude alluvi trong cac bang vung bao gbm viée nghién ciru cac dy 4n kha thi va lap
md hinh cho BSNT d6i véi cac tang chira nuédce alluvi & Iwu vuc South Platte River, Colorado
(Burns, 1980; 1984) va cho cic ting chtra nude alluvi trong vung South Dakota (Koch, 1984;
Emmons, 1987). Hién nay su quan tim vé BSNT trong ving véan dugc tiép tuc.

Nhin chung, BSNT la giai phap hiru hiéu dé cai thién viéc suy thoai trit lugng cua cic tang
chira nudce dang bi khai thac manh liét. Viéc phuc hdi trix lu(mg triét dé cho tang chira nude thi
v6 cung khé khén va ngudi ta thuong chi phuc h6i mét phan hodc giam thiéu tée do suy thoai
dang xay ra nham bao vé nguon tai nguyén ndy va méi trudng nude dudi dat.

Dé thuc hién BSNT tao cin thiét phai c6 nhitng cong cu tinh todn tin cdy phuc vu cho viée
thiét ké. Céc phuong phap tinh todn giai tich theo truyén thong thudng gip nhiéu kho khan, dic
biét trong vung ¢6 nhiéu giéng khoan dang hoat dong. Phuong phap mé hinh hién dang dugc st
dung nhiéu noi vi tinh wu viét nhidu mit cia né. Mét mé hinh dong chay NDb t6t duge xdy
dung tir nhitng dir liéu tin céy cho phép thuc hién viéc tinh toan nay rt thuén loi.

Tang chira nude Pliocen thuong hién dang dugc khai thac rat nhiéu & TPHCM va cac viung
chung quanh. Muc nuéc hién nay tai nhiéu noi ha xubng kha sau, dic biét 1a & ndi thanh
TPHCM (xem hinh 2).

Dé cai thién toc do ha thap muc nude nhu hién nay trong viing cén thlet phai cé bién phap
hiéu qua. Trong pham vi bai bdo nay s& gi¢i thiéu mét cong cu tinh todn rét hitu hidu dé hd tro
cho cong viéc tinh toan toan thiét ké BSNT.

2. BAI TOAN BSNT

2.1.Muc tiéu

Tir m6t mé hinh dong chay nuéc dudi dat (MHDCNDD) da c6 [2], tinh todn BSNT cho
tang chira nuée Pliocen thuong bang ép nudc trong 16 khoan.

2.2.Nhiém vu
Chon vi tri bdi giéng BSNT
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Bii giéng duoc bd tri theo dudng thang kéo dai theo huéng Dong Dong - Bic - Tay Tay
Nam qua trung tdm hai bai giéng khai thac cua Nha may nudc ng.':im Go Vip va Nha may nude
ngAm Hoc Mon (dinh phan thuy mye nuéc cia hai bai giéng). Bét dAu tir cAu Binh Phudc dén
khu cong nghiép Tan Binh, bao gdm 40 giéng véi khoang cach trung binh 300m va luu lugng

mdi giéng 1a 5.000m’/ngay. '
Muc dich va nhiém vu cta hanh lang BSBT du kién:
- Bo sung cho tang chira nuée Pliocen thugng lugng nude 290.000m3/ng51y.
- Bb cép cho khu vuc khai thac tap trung Héc Mon va Go Vap.
Sir dung MHDCND®D dé ¢6 nhim kiém nghiém két qua.
Thoi gian tinh todn: tix thang 12/2003 dén thang 12/2030.

Hinh 1. Cu tric hé théng NDD duoc mé phong
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Hinh 2.Bén d6 muc nudc ting Pliocen thuong truomg hop chua BSNT
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3. GIOI THIEU MO HINH DONG CHAY NUOC DUGI PAT

M6 hinh dong nudc chay duoi dét da duogce xdy dung [2], dua trén két qua nghién ctru vé
DCTV ciia Cuc Pia chét va Khodng sin Viét Nam, gbm:

3.1. Cac dir liéu khong gian

Chu triic hé thong NDBD dugc md phong dung theo nghién ctru méi nhat vé BCTV & Viét
Nam d6 14 béo cdo “Két qua 1 phdn chia dia tang N - Q va nghién citu cudu triic dia chat dong

bang Nam bg” - 2003. Hé thong duoc mod phong bao gdm 6 16p:

Lép 1. Tuong tng voi tdng chira nuéc Holocen va phan hat min nam phia trén cla ting
chira nudc Pleistocen trung - thugng, duoc xem nhu 13 16p ban tham.

Lép 2: Phan hat thé chita nuéce (Aquifer) cua tang Pleistocen trung - thuong.

Lép 3: Phan hat min (Aquiclude) nim trén cling cta tang Pleistocen ha.

Lop 4: Phin hat thd chira nuée (Aquifer) cua ting Pleistocen ha.

Lép 5: Phan hat min (Aquiclude) nim trén ciing cua ting Pliocen thuong.

Lép 6: Phan hat thé chita nuéc (Aquifer) cua tang Pliocen thugng.

Lép 7: Phan hat min (Aquiclude) nim trén clng cta ting Pliocen ha.

Lép 8: Phan hat thd chita nude (Aquifer) cua tang Pliocen ha.

Lop 9: Phan hat min (Aquiclude) ndm trén cing clia tdng Miocen thugng.

Lap 10: Phan hat thd chira nuéc (Aquifer) clia tang Miocen thuong.

3.2. Dir li€u thoi gian

Ngudn dit liéu theo thoi gian duge sir dung la cac dit ligu do dac tir cac tram quan tric hodc
tinh toan ngoai suy trong qua trinh hi¢u chinh.

3.3. Thoi gian tinh toan

M6 hinh d@ng nudc chay dudi dit duge van hanh trong khodng thoi gian tir 7/2001 dén
12/2004 (bao gom 30 budc tinh toan).

Két qua tai bude chinh 1y sau cung cho thdy muc nuéc tinh toén trén mé hinh xAp xi voi gia
tri do thuc té tai 54 tram quan tric. N6i cach khac, tai ting thoi diém tinh todn truong dong chay
cta ca hé théng NDP da dugc thiét 14p gén gidng thuc té, didu nay cho thiy do tin cdy cia md
hinh.

4. KET QUA
4.1. Muc nwée
Truwong hop khong cé6 BSNT
Theo két qua tinh todn cia MHDCNDD da c6 v6i lugng khai thiac nhu hién nay thi dén

12/2030, muc nude ting chira nude Pliocen thugng dugce thé hién trong hinh 2. Ngoai phéu ha
thip chung bao trim toan ndi thanh cé muc nude 1a -27,1m con cb cac ph&u ha thép cuc b nhu:

-Khu vuc nha may nuéc Héc Mon: -26,02m.
-Khu vye Go Vip: -21,35m.

-Khu vyc An Lac: -20,79m.

-Khu vuc Binh Hung: -21,68m.

-Khu vuc Linh Xuén: -17,5m.
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Triwong hop co BSNT

Dén 12/2030, muc nudc téng chita nuée Pliocen thuong trong trudng hop cé BSNT duoc
thé hién trong | hinh 3. Luc nay, ngoai phéu ha thép chung bao trum toan ndi thanh d thu hep lai,
con ¢6 cac phéu ha thip cuc bd cé muc nude sau nhit nhur sau:

-Khu vuc Nha may nuée Hoc Mon: -19,13m.

-Khu vue Go Vip: -8,01m.

-Khu vuc An Lac: -17,12m.

-Khu vue Binh Hung: -19,05m.

-Khu vuc Linh Xuén: -15,16m.

Riéng & trung tdm hanh lang BSNT muc nudc da dang 1€n cao nhét 1a 22,1m so véi trude va
dat d¢ cao twong trng 11,5m. Véi d6 cao mit dat tai day 1a 10 - 15m, thi van dé ung ngdp xay ra
khéng dang ké.

4.2. Myec nuéc ha thip (so véi truomg hop khong cé BSNT)

Trén hinh 4 cho thdy muc nuéc da dang cao (so véi thoi diém (12/2003) & nhiéu noi va tao
thanh trung tdm 4p luc méi phia Bic bii giéng Go Vép hinh elip kéo dai theo truc hanh lang
BSNT, ¢ day muc nudc da dang cao lén dén 22,1m so véi hién tai. Puong muc nudc dang 1,0m
mé réng vé phia Bic dén cAu Phii Cudng, thi trdn Ci Chi, vé phia Tay dén doc kénh An Ha va
phia Nam dén An Lac, Phong Phu, Nam Nha Be.

Nhu viy, véi luong bd cép 200.000m’/ngay da lam cho thay dbi déang ké canh quan muc
nudc cua ting Pliocen thugng theo hudng tich cure. Muc nude da ding cao dang ké nhidu noi,
dic biét 1a doc theo hanh lang BSNT da duoc thiét ké.

BAN DO MUC NUGC TANG PLIOCEN THUQNG et
¥ (Thaii diém 1/12/2030 - cd b6 sung nhan tau)

Eﬁj 18 khoant b dung ndn teo
i
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Hinh 3. Ban d6 myc nudc Pliocen thuong trudng hop c6BSNT
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Hinh 4.Ban ¢ muc nudc ha thép tang Pliocen thuong cé bd sung nhan tao
(so vé&i truong hop khéng BSNT

4.3. Ciéc thanh phén trir lrgng

Céc thanh phan tham gia hinh thanh trit lugng khai thic dugc danh gi4 tuong tng véi tong
luu luong 1a -508.443m’/ngay va lugng nude BSNT 200.000m*/ngay gom:

Q Trit lwgng tinh: Luc nay trlt luong tinh dugc téi tao mot lugng tong cong 14 -54m’/ngay.
Hién tai, trit lugng tinh bi khai théc 1a 1.542m3/ng£1y. Nhu véy nhé c6 BSNT ma trit lugng tinh
s€ khong con bj khai thac nira trai lai con duge phuc hdi phan nao.

Q Bién muc nudc xdc dinh: Dong chay tir cdc vimg phia Béc ngoai pham vi ldgp mé hinh
chay qua bién gidi da tham gia hinh thanh trit luong tong cong la 16. 459m3/ngay, trong do
lwgng @i vao mé hinh la 17.509m3/ngay va heong thodt tré ra khéi & nhitng noi khdc la -
1.050m3/ngay. So véi hién nay lirong mede nay thay doi khong dang ké.

Q Bién tong hop: Dong chay tir cdc cing phia Déng va phia Tdy ngoai pham vi lap mé
hinh chay qua bién gi6i da tham gia hinh thanh trit lrong téng cdng 1a 293.652m’/ngay, trong
d6 tong lugng chay vdo md hinh 1a 314.114m’/ngay va lwong thodt ra 1a -20.462m*/ngay. Nhu
vdy so voi hién nay, nhé ¢6 BSNT nén lugng nudc chay vao da giam 3.671 m’/ngay va lugng
thot ra khoi m hinh ting 1.379 m*/ngay.

Q Bién séng: Tham xuyén qua day cac séng sudi toan vung tham gia hinh thanh trir luong
tng cong la 26.088m3/ngay, trong dé lugng tham xuyén di vao mé hinh Ia 27.010m3/ngay va
luong thAm xuyén thodt ra céc soéng sudi la: -922m3/ngdy. So v&i hién nay luong nay thay déi
khong dang ké.

Q B6 cdp tir mua va bic hoi: Riéng phan dién tich 1§ cia ting chita nudc & phia Dong va
Péng Bic duoc bd cap mot lugng mua la 2.552m3/ngay va luong bdc hoi thoat ra 1a -
852m3/ngay. So véi hién nay, thi ngudn hinh thanh nay ciing khong thay dbi.

Q Tham theo chiéu thiang diing:

- Tl}ém xuyén qua 16p cach nuéc voi ting chira nuéc Pleistocen ha tham gia hinh thanh trix
lugng tong cong la 258.664m3/ngdy, trong d6 luong nude thim tir tAng chira nuéc Pleistocen ha
xudng la 367.074m3/ngay (trung tim TPHCM, Linh Xuan,...) va luong thim nguoc 1én tang
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Pleistocen ha 1a -110.110m3/ngdy. Nhu vy so v6i hién nay nho cd BSNT nén lugng thim
xuyén xudng di giam 141.548m3/ngay va luong thdm xuyén ngugc lén ting thém la
33.091m3/ngay.

- Thdm xuyén qua l&p cach nude véi tng chira nuée Pliocen ha tham gia hinh thanh trit
luong tong cong 1a -288.066m3/ngay, trong d6 lugng nude thdm tir tAng chira nude Pliocen ha
lén la 21.378m’/ngay va luong thdm nguoc xudng ting chira nudc Pliocen ha la -
307.744m’/ngay. Nhu vay, so véi hién nay nhés co BSNT luong tham xuyén tir dudi 1én da giam
18.607m’/ngay va lugng thAm xuyén thoét xudng tang dudi giam bt la 1.691m’/ngay.

Tém lai, sau khi dugc BSNT thém 200.000m’/ngay thi CBNDD méi duge thanh lap. pé
khai thac duge 508.443m’/ngdy nhu trude day thi dén cudi thoi gian tinh toan s& co lugng nude
tir cic ving chung quanh chdy vao pham vi l&p md hinh la 337.845m’/ngay (giam 2.254
m’/ngay). Pic biét, khéng con nhén nudce bd sung do thim xuyén tir hai tang nim ké nira ma
ngugce lai con bd cap cho hai ting nay mét luong nuée la -29.402 m’/ngay (giam
197.745m’/ngay).

Bang 1. Bang théng ké céc ngudn hinh thanh trix luong tAng chira nudce Pliocen thugng sau
BSNT vao thoi diém 12/2030

CAC NGUON Tong cong - m’/ngay :
Chay vao Chay ra Tong
Tir cic bién
Trir luong tinh 0 -54 -54
Bién muc nudc xdc dinh 17.509 -1.050| . 16.459
Bién tong hop 314.114 -20.462 293.652
Bién song 27.010 922 26.088
Giéng khai thdc 200.000 -508.443 -308.443
Bo6 cdp tir mua 2.552 2,552
Béc hoi -852 -852
Tong 561.185 -531.783 29.402
Doéng Chay
Chiéu thiing dirng
Phia trén : 367.074 -110.110 258.664
Phia dic6i 21.378 -307.744 -288.066
Chiéu ngang '
Theo phwong Déng - Tdy 1238.535 -1238.54 0
Theo phirong Nam - béc 1327.017 -1327.02 0
Tong 2.954.004 -2.983.406 -29.402
TONG CONG 3.515.189 -3.515.189 0
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Hinh 6. Myc nudc tang Pliocen ha trwdc va sau BSNT
5. KET LUAN ‘

Sau khi duge BSNT 200.000m’/ngdy thi cac nguén hinh thanh trit lrong da c6 su bién déi
theo hudng c6 lgi. Ngoai trir cac thanh phan: luong bo cép tir mua, boc hoi, tham xuyén tir séng
va bién muc nu(n\: xac dinh cd bién dﬁi_khﬁng dang ké thi lugng tham xuyén lai cé su bién dong
l6m, dac biét tir ting Pleistocen ha. Diéu ndy s& lam muc nuéc va cic yéu td khéc tai hai tang
trén va dudi cling c6 su thay déi theo. ‘
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Tir cac két qua tinh toan trén cho thdy kha nang thyc hién BSNT & TPHCM la kha thi.
Lugng BSNT chi chlem khoang 20% luong khai thac da cho phép cai thién dang ké tbc d6 ha
thip mic nude trong tAng chira nuéc Pliocen thuong va cd céc tang chung quanh (hinh 5 va
hinh 6).

V& vin d& BSNT nay, bai bdo chi dimg lai & mirc d6 giai mét bai toan DCTV bang
MHDCNDP dé dua ra dugc mét ket qua mang tinh goi y cho cac nghién ctru tiép theo. Dé
BSNT duoc 200.000m’ /ngay vao tang Pliocen thuong can phai co nh1eu nghién ciru chuyén sdu
hon va dau tu kinh phi rt 16n. Do d6, giai doan thiét ké can phai can nhéc cin than khi lya chon
cac phuong an t6i .

Pé c6 dugc két qua tin cdy cho tu’ng phucmg an thi hodc thim dinh két qua thiét ké thi
phuong phap mé hinh s& c6 101 giai gan vai thuc té va nhanh nhét so véi cac phuqng phap tinh
toan khac hién nay.

Tang chita nugc Pliocen thuong la dbi tugng dang bi khai thac, ddu hiéu can kiét da duge
ghi nhén. Cén thiét c¢6 duoc chién luge bao vé ting chira nudce nay noi riéng va cac tang chira
nuéce con lai trong khu vuce néi chung. Ngoai cac bi¢n phap nhu: han ché khai thac (tiét kiém),
tim ngudn nudc khéac thay thé (nude mat), chuyen sang khai thac tdng chira nude. .. thi viée
BSNT la diéu cac nha quan ly cén quan tam. Néu duge chon dé thuc hién thi MHDCNDD s€ la
cong cu khdng thé thiéu tir luc thiét ké dén qud trinh van hanh hé théng BSNT.

CALCULATION FOR ARTIFICIAL RECHARGE FOR UPPER PLIOCENE
AQUIFER IN HOCHIMINH CITY AREA

Ngo Duc Chan
Division of Hydrogeology and Engineering Geology for the South of Vietnam

ABSTRACT: The groundwater artificial recharge is one of the most effective solutions
improving groundwater degradation. Designing and operating an artificial recharge system
require reliable calculation methods. The groundwater modeling method would be the satisfied
solution.
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