TAP CHi PHAT TRIEN KH&CN, TAP 11, SO 11- 2008

MO HINH DONG CHAY NUOC DUOI PAT VUNG BAC BINH

Bui T‘rﬁn Vuong .
Lién doan Quy hoach va Diéu tra Tai nguyén nudc mieén Nam
(Bai nhan ngay 29 thang 05 nam 2008, hoan chinh swa chita ngay 10 thang 11 nam 2008)

TOM TAT: H¢ thong nuéc dudi ddt ¢ vimg Béc Binh cé thé dwoc mé phong thanh hai
6p. Lép 1 dai dién cho tang chita nuwée khong ap la tang chira nude chinh trong viimg. Lép 2
dai dién cho déi phong héa va da goc dwoc coi nhie la I6p cach nude. Két qua chay mé hinh
chi ra rang mede dwdi dat chay tir viing ¢é dg cao 1om & trung tam viing nghién civu ra cdc
viing xung quanh vao miia mwa. Nude dwdi dat chay ra séng Cdi, séng Luy va ra phia tdy. O
phia Nam nudc duoi dat thodt ra bo bién, 0} phia Bdc cia cac ho Ta Zon, Bau Néi,< Bdu Ong
va Bau ba miede dudi dit cung cap cho cdc ho nay tuy nhién nwée hé lai cung cdp cho nuwde
dudi dit & phia nam. M6 hinh trang thai khéng on dinh chi ra rang tong triv heong tiém ndng
va trit long an todn vao mia khé lan lwot la 109.505 m’/ngay va 42.708m’/ngay, trong khi
nhitng con sé ndy vao mia muwea lan leot la 467.214 m*/ngay va 201.340 m’/ngay.

Tir khéa: M6 hinh dong chay nwée dwdi ddt, vimg cat, Binh Thudn

1. MO PAU

Bai bao trinh bay qua trinh xdy dung md hinh dong chay trang thai 6n dinh va khong 6n
dinh nham danh gia trir lwong tiém nang, trir lugng khai thac an toan va cac ngudn hinh thanh
trit lugng khai théc nuée dudi dat ving Bic Binh, Binh Thuan.

Tac gia da sir dung s liéu trong cic bao céo: Pia chit va khoang san tinh Binh Thuan ty 18
1/50.000, bao céo thanh 1ap ban d6 DCTV ty 1¢ 1/50.000 ving Luong Son - Phan Thiét, bao
cdo tim kiém nude dudi dat, ty 16 1/50.000 ving Luong Son, ving Tuy Phong va ving Phan
Thiét, tai liéu khoan, bom thi nghiém, do su dién, phan tich chit lugng nude trong khudn khd
dé tai cip nha nudc “Nghién ctru co s& khoa hoc va cong nghé BSNT nude dudi dat dé bao
dam khai thac bén vimg tai nguyén nudc tai Viét Nam”, bao cao danh gia ngudn nudc xa Lé
Hong Phong dé xay dung mé hinh. Pic diém dia Iy tu nhién, dic diém dja chit, dia chat thuy
vin cta ving nghién ctru, cac thong sb cua cac tang chira nudc di duoc mo ta chi tiét trong
[1,2, 3].

2. MO HINH KHAI NIEM

2.1 Dién tich vung 1ap m6 hinh

Ving nghién ctru c¢6 dién tich 927 km® dugc giéi han boi cac toa do trén to ban dod
VN2000 ty 18 1/25000 nhu sau:

X: 187000 dén 234000

Y: 1208000 dén 1245000

2.2 Lwéi ciia m6 hinh

Toa do X géc cua khu 1ap mo hinh 1a 187 000, chiéu dai theo truc X 1a 47000 m. Toado Y
gbc ctia khu 1ap mé hinh 1a 1208000, chiéu dai theo truc Y 1a 37000 m.
Toan bo dién tich 1ap mé hinh (Hinh 1) duoc chia thanh 235 hang va 135 cot, mdi 6 c6 kich
thudc khoang 200 x 200 m. Nhimng 6 ludi ndm ngoai ving lap mé hinh dwoc lam khong hoat
dong (inactive).
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Hinh 1: Ludi cua mo hinh

2.3 Piéu kién bién

Trong m6 hinh st dung cac loai bién sau (Hinh 2):

- Bién song Phia tay va phia tdy béc clia viing nghién ctru 1a séng Can, chay vao sudi Da.
Phia bic 1a song Liily. Cac séng sudi trén dugc gan 1a bién song. Gia tri myuc nudc song va do
cao day song dugc xac dinh theo tai li¢u thiy van do Vién Khoa hoc thiy lgi cung cap.

- Bién tong hop (General Head): 1a diéu kién bién ma luu lugng trén bién phu thudc vao
muyc nudc, bién loai nay ciing twong tu nhu bién song. Luu luong dong thAm qua bién duoc
tinh theo cong thire: Qb = Cb(hb - h). Suc can thim Cb biéu thi sirc can dong chay giita bién
va ting chira nudc, (hb - h) 1 chénh léch giita muc nudc trong h6 va myc nudc trong tang
chtra nuGe. Trong ving 1ap mé hinh cac hd: Ta Z6n, H6 Bau Noi, Bau Ong, Bau Ba, dudng bo
bién kéo dai tir Phan Thiét dén huyén Phan Ri Cira ¢ phia nam ving nghién ctru dugc mod
phong bing bién tong hop.

2.4. H¢ thong nuéc cac ting chira nuéc

Theo [3] hé thdng céc tang chira nude trong ving nghién ctru duge moé phong thanh 2 16p
(Hinh 5)

Lép 1 mo phong ting chira nude 15 hong, 1a tang chira nudc khong ap.

Lérp 2 m6 phong d6i phong héa va da gbe, duogc coi 13 16p cach nudc.

Bé& mit dia hinh (hay cao do mai cia 16p 1): B& mit dia hinh duoc iy tir ban d6 dia hinh
1/25.000. Cung véi cac diém d¢ cao, gia tri cac duong ddng mirc cao d6 dia hinh trén ban dd

ty 16 1/25.000 dugc chuyén thanh cac diém c6 d6 cao tuong tng. Hinh 3 1a mot minh hoa hinh
anh 3 chicu cua bé mat dia hinh nhép vao trong mo hinh.
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Hinh 2. Cac loai bién trong mo hinh Hinh 3. Bé mit dia hinh trong mo hinh
2.5 Bé mit mai va day cac 16p
B& mit mai va day cac 16p chira nude duoc xay dung dua trén tai liéu cac 16 khoan nghién
cuu dia chat thuy van, tai liéu do sau dién, tai liéu do dia chan. Hinh 4 va hinh 5 minh hoa so

dd cac tuyén mat cit va mit cat hang rao thé hién sy phan bd khong gian cua cac 16p trong mo
hinh.

3

Hinh 4. -So dd cac tuyén mat cit Hinh 5.Mit cit hang rao thé hién céc 16p

2.6 Théng sb ciia cac 16p

Theo [1] hé sb tl}ém ’cﬁa lop 1, K =12,6’Z m/ng, do 16 héng n=Q,36, hé ) nhé} nu?(,')c trong
luc Ss=0.167. H¢ s0 tham theo phuong thang dung dugc lay bang 1/10 hé s6 tham theo
phuong nam ngang.

H¢ sfS tham cta 16p 2: Lép 2 trong mo hinh bao gdm cac 16p sét bot phong hoa tir da géc
va da goc dugc coi la 16p khong chita nudc. Gia tri hé s6 tham cia 16p nay dugc lay bang
1*10 m/ngay.

2.7. Lwong bd cip

Luong bd cap ban dau nhap vao mé hinh duoc tinh bang phwong trinh can bang clorur nhu
sau:.

Qmu'a*C1mua = Qndd*CIndd

O day:

- Qmua = Luong mua, mm/nam

- Clmua = Ham lugng Clorur trong nudc mua (=5,32 mg/1)
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-Qndd = Luong bd cap cho nudc dudi dat, mm/n

- CIndd = Ham luong Clorur trung binh ctia nu6e dudi dit (=59,65 mg/l)

Bang duoi day thong ké két qua tinh toan lugng bd cép tir nudc mua cho nudc dudi dat
theo so liéu khi tugng cua tung tram.

Bang 2.1. Két qua tinh toan lugng b cap tir nude mua

A 1A Luong mua trung | Luong b cap trung|Lugng bd cap trung
Ngubn 56 licu binh, mm/nam binh, mm/nam binh, m/ng
Tram Phan Thiét (tir 1990-2006) 1140 101,673 0,0002786
Tram Phan Thiét (tir 5/2005 dén 4/2006) 1126 100,424 0,0002751
Tram Hong Phong (tir 5/2005 dén
4/2006) 899.4 80,215 0,0002198
Tram Bau N6i (tir 5/2005 dén 4/2006) 760.5 67,827 0,0001858

Tom lai ving nghién ctru c6 thé so dd hoa nhu 1a mot hé thdng gdm 2 16p, 16p 1 1a tang
chira nuée khong ép, 16p 2 1a 16p cach nude. Bién phia bac va tay cia m6 hinh la bién song,
bién phia nam va dong cung voi cac ho dugc mo phdng bang bién tong hop.

3. MO HINH TRANG THAI ON PINH

Trong mé hinh trang thai 6n dinh cac thong sé thay ddi theo thoi gian (muc nudc, luong
bo cap, luong khai thac) dugc lay bang gia tri trung binh nhi€u ndm phan anh di€u kién dia
chat thiy van 1au dai, cht y dén sy giao dong theo mua khd va mua mua.

3.1 Bién song

Bién song gan cho song Lily & Phia Bac. Cao d6 muc nudc song & goc cao bén trai 1a 20m
va cao do day song 1a 18 m. Cao d6 muc nudc séng ¢ goc cao bén phdi la 1m va cao dé day
song 1a -1 m. S6ng Cai ¢ phia tay cling dugc coi 1a bi€n song.vai cao d6 muc nudc séng & goc
cao bén trai 1a 20m va cao d¢ day song la 18 m; cao d¢ muc nudc song & goc thap bén trai la
8m va cao do day song la 6m (Hinh 6).

Hinh 6: Cac loai bién ciia m6 hinh
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3.2 Bién tong hop

Gan cho cac hd gan nai Ta Zon, hd Bau Noi, ho Bau Ong, Bau Ba va duong bo bién tir
Phan Thiét dén Phan Ri Ctra. Gié tri cao o muc nudc cua cac ho va duong bo bién nhu sau:

H6 Ta Z6n = 40 m.

H6 Bau Néi = 29,25 m.

HO Bau Ong =32,375 m.

H6 Bau Ba = 29,208 m.

Heé sb stic can thim qua ddy cac ho duoc chon 1a 5m*/ng/m” img véi vat lidu & day cac hd
la cat hat min lan it bot

Cao d6 muc nudc dudng bo bién duoc xac dinh 13 tir 8 m ¢ goc thap bén trai va 1 m & goc
cao bén phai.

3.3. Lwong bo cip

Luong bd cap ban dau lay theo két qua tinh lugng bd cap cho nude dudi dat tinh tir luong
mua trung binh ndm cua Tram Bau Noi la 0.0001858m/ng. Day 1a gia tri bo cép ban dau trong
mo hinh va dugc hi€u chinh trong qua trinh hi¢u chinh mé hinh.

3.4 Hiéu chinh mé hinh

Céc gia tri thong s6 duoc hiéu chinh ciia mé hinh nhu sau:

e Hé sb thdm ndm ngang cua 16p 1, Kh, ban dau nhap vao mé hinh 1a 12,67 m/ngay, gia tri
nay sau khi hi€u chinh la 4 m/ngay.

e Hé s tham thang dung cua 16p 1, K, ban dau dugc lay bang 1/10 cua Ky hay 1,267
m/ngay, sau khi hi¢u chinh 13 0.4 m/ngay cho 16p 1 ciing bang 1/10 gia tri cua h¢ s6 tham theo
phuong ndm ngang

e Luong bé cp ban déu theo tinh toan 1a 0,0001858m/ng. Sau khi hiéu chinh phéan chia
thanh cac ving voi luong bo cap khac nhau nhu dudi day:

Bang 3.1. Gia trj cac thong s ctia md hinh sau khi diéu chinh

) Gia tri
Thong so Pon vi Ving ap dung Ban diu Sau k}}i hiéu
chinh
Ky (Lép 1) m/ng Toan bd viung 1ap mé hinh 12,67 4,00
K,(Lép 1) m/ng Toan by vung 1dp mo hinh 1,267 0,4
Luong bd cép m/ng Vung c6 cao d6 dia hinh > 160m 0,0001858 0,0005
Ving c¢6 cao do dia hinh tir 120 dén 160m 0,0001858 0,000288
Ving c6 cao d§ dia hinh < 120m 0,0001858 0,0001858

Sau khi hiéu chinh nhu trén, cao d6 muc nudc do duge tai cac 16 khoan, cao dd muc nude
do md hinh tinh toan va chénh 1éch gitra hai gia tri cao d0 muc nudc noéi trén dugce néu trong
bang dudi day

Bang 3.2. Chénh léch cao d6 muc nudc thuc té va cao 46 muc nudc do mé hinh tinh toan

STT | L& khoan Cao d6 muc nudc thuc té, m Cao do muc nudc do mo hinh tinh todn, m Chénh léch, m
1 KS-BN 29,64 29,28 0,36
2 QT1-HT 29,80 28,79 1,01
3 QS2-HP 6,33 7,16 -0,83
4 QS3-HP 36,07 35,23 0,84
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5 LK10 38,60 37,92 0,68
6 LK1 48,90 47,96 0,94
7 LK12 13,30 12,78 0,52

Chénh léch cao do muc nude thuc té va cao dd muc nude do md hinh tinh toan tai céc 15
khoan sau hi€u chinh d€u nho hon gia tri chénh 1éch cho phép (xem Hinh 7 va 8).
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Hiph 7: So sanh gitra gia tri cao d6 muc nl{éc quan  Hinh 8: Ban d déng cao do muc nudc (md hinh
trac va cao d6 muc nudc tinh toan tai cac 16 khoan trang thai on dinh)
trong mo hinh trang thai 6n dinh

3.5 Két qua chay mé hinh trang thai 6n dinh

3.5.1 Cao dp muc nwoc

Do chua c6 khai thac, nén Vé co ban huéng dong chay nudce dudi dat bi chi phdi béi cao
do beé mat dia hinh. Nudc dudi dat & trung tdm ctiia mo hinh noi cé dia hinh cao nhat cé cao do
tuyét doi 1on nhat 1a 79m, nudc dudi dat & vung trung tim nay chay ra xung quanh (Hinh 8).

O phia bac va phia tay nude dudi dat chay ra cac song Liy va Song Cai, cung cip nudc
cho séng. O phia dong va nam, nu6c dudi dat chay ra bién, cung cip nudc cho cac ving ven
duong bo blen.‘ Tai cac hd chira nuée (Ta Zo6n, Bau No6i, Bau Ong, Bau Ba) nudc dudi dét
cung cap cho ho & cac bién phia bac, va tir ho tham vao nudc dudi dat qua bién phia nam.

3.5.2 Cin bang nuéc

Két qua tinh toan can bang nudc cia mo hinh trang thai 6n dinh dugc néu trong bang dudi
day. Cac dai luong chay vao vung lap m6 hinh mang dau duong, cac thanh phan chay ra khoi
tang chtra nuéc mang dau am:

Bang 3.3. Can bang nudce (md hinh trang thai khong 6n dinh)

R A Chay vio cac ting chira Chay ra khoi cac tang Téng
Thanh‘ phan nude(m’/ng) chira nudc (m’/ng) (m’/ng)
Bién tong hop (tir cac ho va duong by
bicn) 13021 -151164 -138143
Bién song (song Lily va song Cai) 90 76855 276765
B0 cdp (tlr nude mua) 217243 0 217243
Tong 230354 -228019
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Tir bang trén c6 thé nhan thay:

- Nudc tir cac hé Ta Z6n, Bau Noi, Bau Ong, Bau Ba cung cip cho tang chira nuéc mot
luong 13 13.021m*/ng, nguoc lai nude dudi dat trong cac tang chira nudc cung cp cho cac hd
no6i trén va chay ra bién doc theo duong bo bién mot lugng 1a 151.164 m3/ng. Nhu vay thyc sy
nude dudi dat cung cap cho cac hd va chay ra bién mot lwong 14 138.143 m’/ng.

- Céc song Luy, song Cai, cung cip cho tang chira nudc mot lwong 1a 90 m*/ngay, nhung
nguoc lai nude dudi dat chay ra song nay mot lwong 1a 76.855 m*/ng. Nhu vay thuc chit 1a
nuée dudi dit cung cdp cho cac song mot luong 13 76.765 m’/ng.

- Luong mua bd cap cho nude dudi dat 1a 217.243 m*/ngay.

- Nhu vay & trang thai 6n dinh, trit lugng khai thac tiém nang cta khu vuc 14p mé hinh 1a
230.354 m*/ng. Néu coi lugng nuéc dudi dat dang chay lang phi ra bién la trir luong khai thac
an toan, thi trir luong khai thac an toan 1a 138.143 m®/ng.

4. MO HINH TRANG THAI KHONG ON PINH

M5 hinh trang thai khong 6n dinh c6 thé hiéu don gian 1a mot mo hinh bao gdm mét s6 md
hinh trang thai 6n dinh, mdi mo hinh 6n dinh nay co cac s6 lidu vé& muc nude dudi dat, luong
bd cap, myc nudc song, hd, luong khai thac khac Gng v6i mot giai doan nhét dinh.

Trong mé hinh trang thai khong on dinh tong thoi gian chay mé hinh 1a 365 ngay duoc
chia thanh 12 budc, khoang thoi gian trong mdi bude bang sé ngay trong cac thang tir thang 1
dén thang 12 nam 2005. Cac gia tri nhap vao mo hinh 1a gia tri trung binh thang cua: muc
nudc song, lugng bd cap, myc nudc song, hdv.v...

4.1 Bién song
Cao d6 myc nudc cia bién song theo ting thang trong ndm 2005 dugc noi suy tur tai liu

quan trac myc nudc tai 16 khoan QS3. Két qua noi suy néu trong bang duéi day.

Bang 4.1 - Cao d6 muc nudce trung binh thang cua cac bién sdng.

Thang Bié{l song LAu}N/ ((Vi.iém Bi.én’séng LuA}N/ (diém Bié}l song Cséi (C’I?ém Bi?fn sé?g C'iii (di’ém
goc cao bén trai ) tai goc cao bén phai) goc cao bén trai ) goc thap bén trai)
1 19,72 0,72 19,72 7,72
2 19,82 0,82 19,82 7,82
3 19,92 0,92 19,92 7,92
4 20,17 1,17 20,17 8,17
5 20,27 1,27 20,27 8,27
6 20,32 1,32 20,32 8,32
7 20,27 1,27 20,27 8,27
8 20,12 1,12 20,12 8,12
9 20,02 1,02 20,02 8,02
10 19,92 0,92 19,92 7,92
11 19,67 0,67 19,67 7,67
12 19,77 0,77 19,77 7,77
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4.2 Bién tong hop

Gia tri cao d0 muc nudc cua bién téng hop tirng thang tai cac hd Bau Noi, hd Bau Ong,
Bau Ba 1a gia tri quan trac trong khuon kho dé tai va gid tri thu thap trong Bao cdo danh gi tai
nguyén nuéc HO Bau Tring [4]. Gia tri cao do muc nudc cia bién tong hop timg thang tai hd
Ta Z6n ndi suy theo s liéu cua H6 Bau Ong. Céc gia tri st dung trong mé hinh duoc néu
trong dudi day:

Bang 4.2 - Cao d6 muc nudc trung binh thang cua cac hd (bién tong hop)

Cao d6 muc nudc Cao d6 muc nudc N , R .

Thang trung binh thang HO | trung binh thang Bau Cfl 0do e nuog trung Cfm do Te noe t‘rung

Tazdn, m Néi, m binh thang Bau Ong, m | binh thang, Bau Ba, m
1 40,52 29,20 32,30 28,97
2 40,62 29,30 32,40 29,07
3 40,62 29,40 32,50 29,17
4 40,72 29,65 32,75 29,42
5 40,97 29,75 32,85 29,52
6 41,07 29,80 32,90 29,57
7 41,12 29,75 32,85 29,52
8 41,07 29,60 32,70 29,37
9 40,92 29,50 32,60 29,27
10 40,82 29,40 32,50 29,17
11 40,72 29,15 32,25 28,92
12 40,57 29,25 32,35 29,02

Gia tri cao d6 muc nude cua bién tong hop ting thang cia duong bo bién duogc ndi suy tir
db thi cao d6 muc nude trung binh cua cac 16 khoan quan tric trong khuon khé cua dé tai néu
trong bang sau:

Bang 4.3 - Cao d6 muc nude trung binh thang ciia dudng b bién (bién tong hop)

Théng Bién muc nude xac dinh trude  |Bién myc nuéf xéf dinh’ Frudc (diém
(diém g6c thap bén trai) m goc thap bén phéi) m
! 7.72 0.72
2 7.82 0,82
3 7,92 0,92
4 8,17 1,17
> 8.27 1,27
6 8.32 1,32
7 8.27 1,27
8 8,12 1,12
? 8,02 1,02
10 7,92 0,92
i 7.67 0,67
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12 7,77 0,77

4.3 Lwong bd cap
Luong b cap trong mo hinh trang thai khong on dinh duoc tinh bang phuong trinh can
bang clorur dya trén lwong mua trung binh timg thang trong giai doan 1 ndm tir thing 5 nim
2005 dén thang 4 nam 2006 tai tram Bau Néi. Gia tri tinh toan nhép vao md hinh duogc néu
trong bang sau:
Bang 4.4. Luong b cip trung binh cac thang

Thang Luong bd cap, m/ng
1-2006 0.00E+00
2-2006 0.00E+00
3-2006 3.45E-05
4-2006 9.44E-05
5-2005 2.41E-04
6-2005 1.80E-04
7-2005 3.67E-04
8-2005 2.76E-04
9-2005 4.83E-04
10-2005 3.25E-04
11-2005 1.27E-05
12-2005 1.74E-04

Cac thong 6 khac nhu hé sb thidm, do 15 héng, hé sé nha nudc trong luc v.v... van giita
nguyén nhu trong md hinh trang thai on dinh.

4.4 Hi¢éu chinh m6 hinh

Véi cac thong s6 cua lop 1 lay bang cac gia tri cac thong s sau khi da hiéu chinh trong mé
hinh 6n dinh nhu sau: hé s6 thim nim ngang ctia lop 1, Kh, 1a 4 m/ngdy. hé s6 tham thang
dung, Kv, 1a 0,4 m/ngay, do 16 hong n=0,36, hé sb nha nudc trong lyc u=0,167, hé s6 nha
nuée dan hodi p*=107. Hé s6 thAm nam ngang va thang dtng cua 16p 2 1a 10~ m/ngay. Lugng
bd cap cho ting budc trong mé hinh 13y theo bang néu trén. Sau khi hoan thién hiéu chinh mo
hinh trang thai khong 6n dinh, chi duy nhit mot thong s d6 1a hé s6 thdm nam ngang va thing
dung cua 16p 2 1a 10 m/ngay phai hiéu chinh thanh 3x10-5 m/ngdy. Vi cac thong sd nhu
trén, cao do muc nudc thuc té; cao do muc nudc tai 16 khoan QS 3 (16 khoan duy nhét c6 tai
liéu quan trac du 01 nim) do mé hinh tinh toan va chénh léch giita hai gia tri cao d6 muc nuéc
noi trén duge néu trong bang dudi day

Chénh léch cao d0 muc nude thuc té va cao do muc nude do md hinh tinh toan tai céc 15
khoan sau hiéu chinh déu nho hon gia tri chénh 1éch cho phép (£1,5m) (Hinh 9).

Bang 4.5. Chénh 1éch cao d6 myc nudc thuc té va cao d6 muc nuéc do mé hinh tinh toan

. Cao d0 muc nudc | Cao d6 muc nudc do A1 1A
Théng thuc t&, m mo hinh tinh toan, m Chénh léch, m

1 29,72 29,56 0,16

2 29,74 29,56 0,18
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3 29,78 29,61 0,16
4 29,80 29,65 0,15
5 29,83 29,72 0,11
6 29,88 29,79 0,09
7 29,90 29,86 0,04
8 29,87 29,82 0,05
9 29,97 29,99 -0,02
10 29,97 29,99 -0,02
11 29,82 29,79 0,03
12 29,73 29,68 0,05
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Hinh 9: So sanh giira gia tri cao d6 myc nude quan tric va cao do muyc nude tinh toan theo
thoi gian tai LK QS3 trong mo6 hinh trang thai khong 6n dinh

4.5. Két qua chay mé hinh khéong 6n dinh

4.5.1 Cao dp muc nwoc

Trong md hinh trang thai khong on dinh tong thoi gian chay mé hinh 1a 365 ngay dugc
chia thanh 12 budc, khoang thoi gian trong mdi budc tng véi sb ngay trong cac thang tir thang
1 dén thang 12. Tai thoi diém cudi cia moi bude, mé hinh tinh toan cao d6 muc nudc cia 12
thang. Hinh 10 va 11 minh hoa cao d6 muc nudc cua 16p chira nuée 1 vao thoi diém thang 2
va thang 9 nam 2005.

Trong hinh 10 c6 thé nhan xét thiy rang vao thoi diém thang 2, do khdéng c6 mura, cao do
muc nude 16n nhét tai trung tam vung md hinh néi c6 dia hinh cao nhét chi 1 47 m, trong khi
d6 vao thang 9 do nuéc dudi dat duoc cung cép tir nudc mua, cao do muc nudce 16n nhat &
trung tdm ctia m6 hinh 1én t6i 103m, nude dudi dat & ving trung tim nay chay ra xung quanh.
6] phia béc va phia tdy nude dudi dat chay ra cac séng Ly va 'song Cai, cung cip cho cic séng
nay. O phia dong va nam, nudc dudi dat chay ra bién, cung cép nudc cho cac vung ven duong
b bién. Tai cac hd chira nude (Ta Zo6n, Bau Néi, Bau Ong, Bau Ba) nuéce dudi dat cung cip
cho hé & céac bién phia béc, va tir hd thdm vao nude dudi dat qua bién phia nam.
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Ca dy e wanie: ik i g 2 mim 2005

Hinh 10: Cao d6 myuc nudc thang 2-2005

4.5.2 Can bang nudéc

Hinh 11: Cao d6 myc nudc thang 9-2005

Dé hiéu siu hon nita trang thai ctia hé théng nudc dudi dat chung ta xem xét k§ hon cin
bang nudc vao hai thoi diém tinh toan. Thoi diém thir nhat vao thang 2-2005 phan anh trang
thai ctia hé thong nudc dudi dat vao mua kho. Thoi diém thir 2 vao thang 9-2005 phan énh
trang thai ctia hé thdng nudc dudi dat vao mua mua. Hai bang dudi ddy trinh bay cén bang
nudc vao thang 2 va thang 9.

Bang 4.6. Can bang nudc vao thang 2-2005 (md hinh trang thai khéng 6n dinh)

Thanh phn Chay I\lflé;gcc(ari;s;ilg chira | Chay rz:l\:1 Ll:gi)i(:;(; r‘iagl)lg chira Téng (m*/ng)
Chra (storage) 73926 -814 73112
Bién tong hop 34998 -717706 42708

Tir song 581 29648 29067

L3 khoan 0 2213 213

B6 cap 0 0 0

Téng 109505 -108381 73112

Bang 4.7. Can bang nudc vao thang 9-2005(md hinh trang thai khong on dinh)

Thanh phan Chay ;jgcc(i(;;i;% chtra Chay reItl lliggi(lizli;; 1:21)1g chira Téng (m’/ng)
Chira (storage) 13 -126383 -126365
Bién tong hop 9390 210730 -201340

Tir song 19 -129718 -129699

L5 khoan 0 213 213
B6 cap 457787 0 457787
Téng 467214 -467044
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Ttr hai bang trén co thé nhan xét nhu sau:

Téng trit luong tiém niang nudc dudi dat trong miia muwa (467. 214 m*/ng) 16n hon khoang
4 1an trir lugng tiém ning nudc dudi dit trong mua kho (109.505m*/ngay).

Vao mua kho:

Nude tir cac hd Ta Zon, Bau Noi, Bau Ong, Bau Ba cung cap cho céc tang chtra nudc mot
lugng la 34998 m3/ng, nude dudi dat cung cp cho cac hd noi trén va chay ra bién mot lugng
1a 77.706 m*/ng. Nhu vy ngay ca vao mua kho, nudc dudi dat van chay ra bién mot luong 1a
42.708 m*/ngay

Céc song Luy, Séng Cai, cung cip cho cac tang chira nudc mot lugng 1a 581 m*/ng, nhung
nguoc lai nude dudi dat chay ra cac song nay mot lwong 1a 29.648 m’/ng. Nhu vay vao mua
kho nudc dudi dat cung cap cho cac song la chu yéu. Lugng mua b cép cho nuéde dudi dat 1a
0 m*/ng. Nhu vdy vao mua kho trit luong khai thac tiém ning 1a 109.505 m’/ng va trir lugng
khai thac an toan 1a 42.708m’/ng (1a lugng nudc dudi dat chay ra bién)

Vao mua mua:

Nudc tir cac hd Ta Zon, Bau Noi, Bau Ong, Bau Ba cung cap cho tang chtra nudc mot
luong 1a 9390 m 3/ng, nhung nguoc lai nude dudi dat cung cap cho cac hd noi trén va chay ra
bién mot luong 1a 210.730 rn3/ng. Nhu vay nudc dudi dat, do chua bi khai thac nén chay ra
bién mot luorng 1a 201.340 m’/ng. Cac song Liy, Song Cai, cung cap cho tang chira nudc mot
luong 13 19 m’/ng, nhung nuéc dudi dat chdy ra cac song nay mot luong 1a 129. 699m3/ng
Nhu vy vao mia mua nude dudi dat van tiép tuc cung cap cho cac séng. Déc biét vao mua
mua nudc dudi dat con bd sung dé chira trong cac tang chtra nuéc mot lugng kha 16n 1a
126.365 m’/ng. Luong mua bd cip cho nudc dudi dat 1a 449.151 m3/ng. Nhu vdy vao mua
mua trit luong khai thac tiém nang 1a 467214 m3/ng. Va trit lugng khai thac an toan 1a 201340
m3/ng (12 lugng nudc dudi dat chay ra bién)

5. KET LUAN VA KIEN NGHI

5.1 Két luan

Hé thong nudc dudi dat trong vung lap mo hinh dugc m6 phong bang 2 16p, 16p 1 1a 16p
chtra nude chu yéu va 1a tang san phim phuc vu cac hoat dong khai thac nudc duéi dat, lop 2
duoc coi la 1op cach nudc. Sau khi dugc hi€u chinh cac gia tri tinh toan ctia m6 hinh nam
trong khoang sai s6 chap nhan dugc. Két qua ciia mo hinh co thé st dung duoc trong qui
hoach khai thac, trong danh gia cac anh hudng t6i muc nuée dudi dat cia cac dy an khai thac
nuée, cac phuong an bé tri cac bai giéng khai thac...Vé cao d6 muc nuée, nhin chung cac mod
hinh déu chi ra rang nudc dudi dit & vung trung tim ctia mé hinh noi c6 dia hinh cao nhét,
chay ra xung quanh. O phia béc va phia tdy nudc dudi dat chay ra cac song Luy va Song Cai,
cung cip nudc cho séng. O phia déng va nam, nudc dudi dat chay ra bién, cung cap nudc cho
céc vung ven dudng bo bién. Tai cac hd chira nude (Ta Z6n, Bau No6i, Bau Trang) nude dudi
dét cung cap cho hd ¢ cac bién phia béc, va tir hd thdm vao nude dudi dat qua bién phia nam.
M6 hinh dong chay nudc dudi dat trang thai khong 6n dinh chi ra ring vao muia khé trit lwong
khai thac tiém nang 1a 109.505 m*/ng va trit lugng khai thac an toan la 42.708m*/ng; vao mua
mua trit lugng khai thac tiém ning 14 467.214 m’/ng va trir luong khai thac an toan 1a 201.340
m’/ng.

5.2 Kién nghi

Dé ¢6 du tai liéu thuc té, tang cuong muc d6 tin cay ciia md hinh, trong tuong lai can thiét
phai tién hanh mot s cong viée sau:

Thiét ké, xay dung va van hanh mang quan trac nudc mit tai mot s6 mat cit tai hé thong
song Ly, song Cai, hd Ta Z6n, hd Bau Nbi, hd Bau Trang Mang quan tric nay s€ cung cap
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cac thong tin chinh xac vé cao do muc nuée, dién tich mat cét ngang, cao do day, vat li€u trAm
tich day cua cac séng, sudi va hd trong dién tich nghién ctu.

Thiét ké, xay dung va van hanh mang quan trac nudc dudi dat dé thu thap cac tai lidu bién
d6i theo thoi gian ctia cao d6 muc nudc dudi dit. Pay 1a cac tai liéu hét strc quan trong dé xac
dinh cac diéu kién bién va dé hi¢u chinh cac mé hinh.

Diéu tra, théng ké va thuong xuyén cap nhat hién trang khai thac nudc dudi dat. Két qua
clia cOng tac nay s& cho phép danh gia sy thay doi theo thoi gian ciia cac anh hudng khai thac
nuée dudi dat toi sé lugng va chat lugng cua nude dudi dat.

St dung md hinh di dwoc xdy dung dé danh gia va du bdo cac anh hudng cua cac ké
hoach khai thac nude dudi dat trong tuong lai.

GROUNDWATER FLOW MODEL OF BAC BINH AREA

Bui Tran Vuong
Division for Water Resources Planning and Investigation for the South of Vietnam

ABSTRACT: Groundwater system in the Bac Binh area can be simulated as two layers
system. Layer 1 presents for the unconfined aquifer which is the product aquifer of the area.
Layer 2 represents for the weathered zone and bedrock which is considered as an aquitard.
Results of the model shows that the groundwater flows from the high elevation area at the
center of the study area to surrounding areas in rainy season. Groundwater flows to Luy Van
Cai rivers to the north and the west. At the south, groundwater drains to the seashore. At the
northern parts of lakes TaZon, Bau Noi, Bau Ong, Bau Ba, groundwater supplies water for the
lakes while lake water recharges for groundwater at the southern parts. Unsteady state model
also shows that the total potential reserves is 109,505 m’/d, and safety reserves is 42,7 08m’/d
in dry season while those of rainy season are 467,214 m’/d and 201,340 m’/d, respectively.
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