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

Ngb birc Chan .
Lién doan dia chat cdng trinh mien Nam

1. VAN PE BO SUNG NHAN TAO

BSNT phuc vu cho nhidu muc dich khéc nhau, trén thé gisi BSNT nuéc dudi dat da duoc &p
dung rong rdi nhidu noi. Chi riéng & Hoa Ky, viéc sir dung nudc ngim cho tuéi ting 1én da dua
dén viéc tham gia ciia Cuc Dia chit Hoa Ky (USGS) vao céc nghién cu BSNT ¢ céc bang
Kansas, Nebraska, Colorado, nam Dakota, bic Dakota... USGS d nghién ciru BSNT cho céc ting
chta nudc aluvi trong cac bang ving bao gdm viéc nghién ciru céc du &n kha thi valap mé hinh
cho BSNT ddi véi céc tang chira nudc aluvi ¢ luu vuc South Platte River, Colorado (Burns,
1980; 1984) va cho céc tang chira nude alluvi trong viing South Dakota (Koch, 1984; Emmons,
1987). Hién nay su quan tAm vé BSNT trong viing van duoc tiép tuc.

Nhin chung, BSNT la giai phdp hitu hiéu dé cai thién viéc suy thodi trit lugng cua céc ting
chiranuéc dang bi khai thac manh liét. Viéc phuc hdi trit luong trigt dé cho tang chira nuéc thi vo
cuing khé khan va nguoi ta thuong chi phuc hoi mot phan hoic giam thiéu toc do suy thodi dang
xay ranhim bao vé nguon tai nguyen nay vamoi truong nudc dudi dat.

Dé thuc hién BSNT tao cin thiét phai c6 nhitng cong cu tinh toén tin cdy phuc vu cho viéc
thiét ké. Céac phuong phép tinh toén giai tich theo truyén théng thuong gap nhiéu khé khan, dac
biét trong viing cé nhiéu giéng khoan dang hoat dong. Phuong phép mé hinh hién dang dugc sir
dung nhiéu noi vi tinh wu viét nhiéu mat caand. Mot md hinh dong chay NDP tét dugc xéy dung
tir nhitng dit liéu tin cay cho phép thuc hién viéc tinh todn nay rat thuan loi.

Tang chira nuéc Pliocen thuong hién dang duoc khai théac rat nhidu ¢ TPHCM va céc ving
chung quanh. Myc nuée hién nay tai nhidu noi ha xubng kha sau, dic biét 1a & noi thanh TPHCM
(xem hinh 2).

Dé cai thién téc do ha thap muc nuéc nhu hién nay trong ving can thiét phai c6 bién phép
hiéu qua. Trong pham vi bai bdo ndy s gisi thidu mot cong cu tinh toan rat hiru higu dé ho tro
cho cong viéc tinh toén toan thiét ké BSNT.

2. BAl TOAN BSNT

2.1.Muctiéu

Tur mot mo hinh dong chay nuéc dudi dat (MHDCNDBD) da c6 [2], tinh todn BSNT cho tang
chira nude Pliocen thugng bang ép nuée trong 16 khoan.

2.2.Nhiém vu

Chon v; tri bai giéng BSNT

Bai giéng duoc bd tri theo duong thang kéo dai theo huéng Bong Bong Bic - Tay Tay Nam
qua trung tam hai ba giéng khai thac ciia Nha may nuéc ngam Go Vap vaNhamay nusc ngam
Hb6c Mon (dinh phan thuy myc nuéc ciahai bai giéng). Bt dau tir cau Binh Phuéc derl khu cong
nghiép Tan Binh, bao gom 40 giéng v6i khoang céach trung binh 300m va luu lwgng moi giéng la
5.000m*/ngay. ,

Muc dichva nhiém vu cia hanh lang BSBT du kién:

- B0 sung cho tang chira nude Pliocen thuong lugng nuac 290.000m3/ngay.

- B6 cap cho khu vuc khai théc tap trung Hoéc Mén va Go Vap.

S dung MHDCNDP d4 c6 nham kiém nghiém két qua.
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Thoi gian tinh toén: tir thang 12/2003 dén thang 12/2030.
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Hinh 2.Ban &4 muc nuéc taing Pliocen thugng truong hop chua BSNT

3.GIOI THIEU MO HINH DONG CHAY NUOC DUOI DAT

M6 hinh dong nuéc chay dudi dat da duoc x&y dung [2], dua trén két qua nghién ciru vé
DCTV cua Cuc biachat va Khoang san Viét Nam, gom:

3.1. Cac dir liéu khbéng gian

Céu triic h¢ thong NDD dugc mo phong duing theo nghién ciau méi nhét vé PCTV ¢ Viét
Nam d6 labao cao “Ket qua phan chia dia tang N - Q va nghién ciu cuau trlc dia chat dong
bang Nam bg” - 2003. H¢ thong dugc mé phong bao gom 6 16p:

Lép 1: Tuong g véi tang chira nuéc Holocen va phan hat min nam phia trén cua tang chira
nudc Pleistocen trung - thugng, dugc xem nhu 1al6p ban tham.

Lép 2: Phan hat thd chira nudc (Aquifer) caatang Pleistocen trung - thuong.

Lép 3: Phan hat min (Aquiclude) nam trén cling cua tang Pleistocen ha.



TAP CHi PHAT TRIEN KH&CN, TAP 11, 0 01- 2008

Ldp 4: Phan hat thd chira nuéc (Aquifer) caatang Pleistocen ha.

Lép 5: Phan hat min (Aquiclude) ndm trén cling cua tang Pliocen thuong.

Lép 6: Phan hat thd chira nuéc (Aquifer) caatang Pliocen thuong.

Lép 7: Phan hat min (Aquiclude) ndm trén cling cua tang Pliocen ha.

Ldp 8: Phan hat thd chira nuéc (Aquifer) caatang Pliocen ha.

Ldp 9: Phan hat min (Aquiclude) ndm trén cling cua tang Miocen thuong.

Lép 10: Phan hat thd chira nuée (Aquifer) cuating Miocen thuong.

3.2. Dir liéu thai gian

Ngudn dit liéu theo thoi gian duoc sir dung 1& céc dir liéu do dac tir cc tram quan tric hoac
tinh toan ngoai suy trong quatrinh hiéu chinh.

3.3. Thoi gian tinh toan

M6 hinh dong nuéc chay dudi dat duoc van hanh trong khoang thoi gian tr 7/2001 dén
12/2004 (bao gom 30 budc tinh toén).

Két qua tai budc chinh Iy sau cling cho thdy muc nudc tinh todn trén md hinh xap xi véi gia
tri do thuc te tai 54 tram quan trac. Noi céph khéc, tai tung thc‘gi diém tinh tqén treong dong chay
cua ca hé thong NDb da dugc thiét [ap gan giong thuc té, diéu nay cho thay d6 tin cdy caa mé
hinh.

4. KET QUA

4.1. Muc nwéc

Truong hep khdng cd BSNT

Theo két qua tinh toan cia MHDCNDD da c6 véi lugng khai thac nhu hign nay thi dén
12/2030, myc nudc tang chira nuoc Pliocen thuong duoc the hién trong hinh 2. Ngoai phéu ha
thap chung bao trum toan noi thanh c6 muc nudc la-27,1m con c6 céc phéu ha thap cuc bo nhu:

-Khu vuc nhamay nuéc Hoc Mon: -26,02m.

-Khu vyc Go Viép: -21,35m.

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

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

-Khu vuc Linh Xuan: -17,5m.

Truong hep cO BSNT

Dén 12/2030, myc nuéc tang chira nude Pliocen thugng trong truong hop c6 BSNT dugc thé
hién trong hinh 3. Ltc ndy, ngoad phéu ha thip chung bao trim toan noi thanh da thu hep lai, con
c6 céc phéu ha thip cuc b co myc nudc su nhat nhu sau:

-Khu vec Nhamay nuéc Héc Mén: -19,13m.

-Khu vuc Go Vap: -8,01m.

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

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

-Khu vuc Linh Xuén: -15,16m.

Riéng ¢ trung tam hanh lang BSNT muc nuéc da dang |én cao nhat 1& 22,1m so véi trudc va
dat d6 cao tuong wng 11,5m. Véi do cao mat dat tai ddy 1410 - 15m, thi van dé Gng ngap xay ra
khéng dang ké.

4.2. Muc nwéc ha thap (so véi trwong hep khéng c6 BSNT)
Trén hinh 4 cho thiy muc nuéc da dang cao (so voi thoi diém (12/2003) ¢ nhiéu noi vatao
thanh trung tam &p luc moi phia Bac bé giéng Go Vap hinh dip kéo dai theo truc hanh lang
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BSNT, & day muc nudc da dang cao 1én dén 22,1m so véi hién tai. Buong muc nudc dang 1,0m
ma rong vé phia Bac dén cau Phi Cuong, thi trin Cu Chi, vé phia Tay dén doc kénh An Ha va
phia Nam dén An Lac, Phong Pha, Nam Nha Bé.

Nhu vay, véi luong bd cap 200.000m*/ngay da 1am cho thay doi dang ké canh quan muc
nudc cua ting Pliocen thuong theo huéng tich cuc. Muc nude da dang cao dang ké nhiéu noi, dic
biét 1adoc theo hanh lang BSNT d& duoc thiét ké.

5

BAN DO MUC NUGC TANG PLIOCEN THUONG
(Thai diém 1/12/2030 - ¢6 bd sung nhan tao)

A L¥khoa b dig ohin

P tiktng dlyg i A g Ir

Hinh 3. Ban db muc nuéc Pliocen thugng truong hop cOBSNT

BAN PO MUC NUGC HA THAP TANG PLIOCEN THUQNG
(Thai diém 1/12/2030 - ¢6 bd sung nhén tao)
P~ 4 g

& | L b L€ by ididy ke
[=5=] s g e s e A

Hinh 4.Ban d6 muc nuéc ha thip tang Pliocen thuong cé bo sung nhan tao
(so véi truong hop khdng BSNT

4.3. Cac thanh phan trir lwong
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Céc thanh phan tham gia hinh thanh tri lugng khai théc dugc danh gia twong ung véi tong
luu lwong 14 -508.443m°/ngdy va lugng nugec BSNT 200.000m*/ngay gom:

a Trir lweng tinh: Ldc ndy trir lugng tinh dugc téi tao mot lugng tong cong 1a -54m’/ngay.
Hién tai, trit luong tinh bi khai thac 1a 1.542m%ngdy. Nhu vay nho ¢6 BSNT ma trit lwong tinh s3
khéng con bi khai thac niratréi lai con dugc phuc hdi phin nao.

a Bién muc nude xéc dinh: Dong chdy tir cAc viing phia Bic ngoai pham vi ldp md hinh chay
qua bién gigi da tham gia hinh thanh tri lirong téng cong |a 16.459m3/ngay, trong dé lurong di
vao md hinh la 17.509m3/ngay va luong thoat tro ra khoi ¢ nhirng noi khac 1a -1.050m3/ngay. So
véi hi¢n nay luong nuoe nay thay doi khong dang ké.

q Bién tong hop: DoNg chay tir cac cling phia bong vaphiaTay ngoai pham vi 14p md hinh
chay qua bién gi¢i datham gia hinh thanh trir lugng téng cong 1a 293.652m*/ngay, trong d6 tong
lwong chay vao md hinh 1a 314.114m%ngdy va lugng thoét rala -20.462m*ngdy. Nhu vay so voi
hién nay, nho c6 BSNT nén luong nudc chay vao da giam 3.671 m*/ngdy va lugng thoét ra khoi
mo hinh ting 1.379 m*/ngay.

g Bién sdng: Thim xuyén qua ddy céc sdng sudi toan ving tham gia hinh thanh trix lwong
tdng cong la 26.088m3/ngdy, trong d6 lwong thim xuyén di vao mé hinh 1a 27.010m3/ngay va
lwong tham xuyén thodt ra cac sdng sudi 1& -922m3/ngdy. So véi hién nay luong ndy thay doi
khéng dang ké.

a Bé cdp tir mua va béc hoi: Riéng phan dién tich 16 cua ting chira nueéc ¢ phia Béng va
bong Bic duoc bd cap mot lwong mua la 2.552m3/ngay va lugng bbc hoi thoét ra la -
852m3/ngay. So véi hién nay, thi nguon hinh thanh ndy ciing khéng thay doi.

a Tham theo chiéu thang ding:

- Thim xuyén qua |6p cach nudc véi ting chira nudc Pleistocen ha tham gia hinh thanh trix
lwong tong cong la 258.664m3/ngdy, trong d6 luong nude tham tir ting chira nuéc Pleistocen ha
xudng 1a 367.074m3/ngdy (trung tdm TPHCM, Linh Xuan,...) va luong thim nguoc Ién ting
Pleistocen ha 14-110.110m3/ngady. Nhu vay so véi hién nay nhd c6 BSNT nén luong thim xuyén
xudng da giam 141.548m3/ngdy va luong thim xuyén nguoc |én tang thém |14 33.091m3/ngay.

- Tham xuyén qua I6p cach nudc véi tang chira nuéc Pliocen ha tham gia hinh thanh trir
lwong tong cong 14 -288. 066m3/ngay, trong do lugng nudc tham tir ting chira nuéc Pliocen ha 1én
14 21.378m*/ngay va luong thAm nguoc xudng tang chira nuéc Pliocen ha la -307. 744m3/ngay
Nhu vay, so véi hién nay nha 6 BSNT lugng tham xuyén tir dudi |én d& giam 18.607m*/ngay va
lwong tham xuyén thodt xudng tang dudi giam bét 14 1.691m*ngay.

Tém lai, sau khi dwgc BSNT thém 200.000m%ngdy thi CBNDD méi dugc thanh lap. Dé khai
thac dugc 508.443m%/ngdy nhu trudc ddy thi dén cudi thoi gian tinh todn s3 c6 Iuong nudc tir cac
vung chung quanh chay vao pham vi 14p mo hinh 1a 337. 845m3/ngay (giam 2.254 m ®/ngdy). Dic
biét, khéng con nhan nudc bo sung do thim xuyén tir hai ting nam ké nita ma nguoc lai con bo
cap cho hai tang ndy mot luong nudc 14-29.402 m¥/ngdy (giam 197.745m°ngay).

Béing 1. Bang thong ké cac ngudn hinh thanh trix lugng tang chira nudc Pliocen thuong sau BSNT
vao thoi diém 12/2030

CAC NGUON - Tong cdng - m/ngay ,
Chay vao Chay ra Tong
Tur cac bién
Tra luwong tinh 0 -54 -54
Bién muc nurdc xac dinh 17.509 -1.050 16.459
Bién tong hop 314.114 -20.462 293.652
Bién sbng 27.010 -922 26.088
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Giéng khai thac 200.000 -508.443 -308.443

Bé cdp tir mua 2.552 2.552

Boc hoi -852 -852
Téng 561.185 -531.783 29.402
Dong Chay

Chiéu thing ditng

Phiatrén 367.074 -110.110 258.664

Phia dudi 21.378 -307.744 -288.066
Chiéu ngang

Theo phuwong Dong - Tay 1238.535 -1238.54 0

Theo phurong Nam - bdc 1327.017 -1327.02 0
Tong 2.954.004 -2.983.406 -29.402

TONG CONG 3.515.189 -3.515.189 0
e Kl LS

BAN PO MUC NUGC TANG PLEISTOCEN HA
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(Thoi diém 1/12/2030 - khi chuwa BSNT)
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Hinh 6. Muc nudc ting Pliocen ha truéce vasau BSNT

5. KET LUAN

Sau khi dwoc BSNT 200.000m*/ngay thi c&c ngudn hinh thanh trir luong d& c6 su bién doi
theo huéng c6 loi. Ngoai trir cac thanh phin: luong bd cap tir mua, bbc hoi, thim xuyén tir sdng
va bién muc nudc xé&c dinh c6 bién d6i khong déang ké thi luong thim xuyén lai c6 su bién dong
l6n, dac biét tir ting Pleistocen ha. Didu ndy s lam muc nude va cée yéu té khéc tai hai tang trén
vadudi ciing co sy thay doi theo.

Tir c&c két qua tinh todn trén cho thay kha nang thuc hign BSNT & TPHCM lakha thi. Luong
BSNT chi chiém khoang 20% luong khai thac d& cho phép cai thién dang ké tdc do ha thip muc
nudc trong tAng chira nuéc Pliocen thueng va ca céc tang chung quanh (hinh 5 va hinh 6).

V& vin dé BSNT nay, ba b chi ding lai ¢ muc d6 giai mot bai todn DCTV bing
MHDCNDBD dé duaradugc mot két qua mang tinh goi ¥ cho cac nghién ctu tiép theo. BE BSNT
dugc 200.000m*ngdy vao ting Pliocen thuong cin phai cé nhidu nghién ciru chuyén sau hon va
dau tu kinh phi rat 16n. Do d6, giai doan thiét ké cAn phai can nhic cin than khi lya chon céc
phuong &n t6i uu.

Dé ¢ dugc két qua tin cay cho tung phuong an thi hodc tham dinh két qua thiét ké thi
phuong phap mé hinh s& ¢6 1oi giai gan véi thuc té va nhanh nhat so véi cac phuong phép tinh
toan khéc hién nay.

Tang chira nuéc Pliocen thuong 1a ddi twong dang bi khai théac, ddu hiéu can kiét da dugc ghi
nhan. Can thiét cd dugc chién lugc bao vé ting chira nuée ndy ndi riéng va cac tang chira nudc
con lai trong khu vyc ndi chung. Ngoadi céc bién phép nhu: han ché khai théac (tiét kiem), tim
nguon nudce khéc thay thé (nude mat), chuyén sang khai théc tang chira nudc... thi vieéc BSNT la
diéu cac nha quan ly can quan tam. Néu dugc chon dé thuc hién thi MHDCNDD s3 |a cong cu
khéng thé thiéu tir 1Gc thiét ké dén qua trinh van hanh hé thong BSNT.
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