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TOM TAT

Trén co so cac diéu kién dia chat thuy van khu viee thanh phé Quang Ngai va cac
tai liéu, sO liéu vé dia hinh, dia chét, khi twgng thiy van, muc nudc cta 26 giéng
(do vao thang 1/2020), muc nuée giéng quan trac QT5a-QN. Tap thé tac gia da st
dung phan mém Modflow (cua hang Waterloo Hydrogeologic Inc) mé hinh hoa
cac tang chita nudc, xac dinh duoc trit luong va cac ngudn hinh thanh trit luong
nudc dudi dat. Két qua da xac dinh duoc trir luong khai thac tiém ndng nudc dudi
dat nam 2020 khu vuce thanh ph6 Quang Ngai 1a Qi = 158.541 m3/ngay, trong do
ngudn hinh thanh cha yéu la nwéc mua thdm trén dién phan bd Qm = 131.830
m3/ngay, chiém 83,15%; nudc song cung cdp 5.864 m¥/ngay, chiém 3,70% va trix
luong tinh 20.847 m3/ngay, chiém 13,15%.

Tw khoa: M6 hinh toan, tri luong nwde dudi dat, thanh phd Quang Ngai.

1. MO PAU

Thanh phd Quang Ngai la trung tam chinh tri, kinh t€, van hoda - xa hdi va khoa
hoc ky thuéat caa tinh Quang Ngai. La mot trong nhiing trung tam kinh t€ 16n cua khu
vuc mién Trung vé cong nghiép ché bién, gia cong, thuong mai, dich vy, du lich va dac
biét 1a Khu Kinh t€ Dung Quat va cac Khu cong nghiép tinh Quang Ngai. Nhu cau s
dung cac ngudn tai nguyén nudc ndi chung dung cho sinh hoat va san xuat khong
nglng tang lén, nhung do tic dong ctia cic nhan td8 tw nhién va nhan tao dan dén tai
nguyén nudc dudi dat bién dong manh anh hwong 1on dén doi séng dan sinh va phat
trién kinh té - xa hoi tai khu vuc. Do d6, viéc ting dung phan mém Modflown nghién
ctu sy hinh thanh trit lwgng nwdc dudi dat thanh ph6 Quang Ngai, co tinh thoi su, cap
thiét, c6 y nghia khoa hoc 1an thuc tién.
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2. KHAI QUAT VE PAC PIEM DIA CHAT THUY VAN KHU VUC NGHIEN CUU

Khu vyc thanh phd Quang Ngai (dén day tram tich D¢ t) ton tai 5 tang chia
nudc (3 tang chita nude 16 hong va 2 tang chita nudc khe niet). Két qua tham khao cac
tai liéu da cong bo, cd thé so luoc dédc diém dia chat thuy van cac tang chira nudc nhu
sau [2, 3], (hinh 1).

- Tang chita nuwdc hé Dé Tt khong phéan chia (q) phan bé chu yéu ¢ phia Tay
cua thanh phg, doc cac thung liing va ven theo suwon cac khoi nti thudc cac da ctia hé
tang Tién An. Chting dugc thanh tao boi tram tich nguén g&c hon hop song - suon tich
- 10 tich (adpQ). Tong dién 16 khoang 1,88 km2. Thanh phan thach hoc chu yéu 1a bot -
sét pha cat, cat pha bot sét, san, dam, 1An manh vun da gOc mau xam vang, xam tréng.
Chiéu day chung ctia tang tir 2 - 6 m. Nudc dudi dat ton tai va van dong trong cac 16
hong cua dat da. Két qua hut nuwdce thi nghiém tai cac giéng khu vuc nghién ctru va
vung k€ can cho thdy muc dd phong pht nudc thude loai ngheo nuwdc, véi Q = 0,07 -
0,10 1/s, q = 0,10 - 0,16 1/s.m, K = 1,02 - 1,65 m/ng.d, n = 0,12 - 0,13.. Nudc thudc loai
khong ap.
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Hinh 1. Ban do6 dia chat thity vin thanh phd’ Qudng Ngdi

- Tang chtta niedc Holocen (qh) phan bd kha rong, chi ving mit & phia Tay Béc
va bong Nam thanh phd, noi 16 ra cuia cac tram tich Pleistocen, phun trao bazan, hé
tang Tién An va cac da magma xam nhap, véi tong dién tich phan bd va 10 ra khoang
113,62 km?2 Chung duoc thanh tao boi cac tram tich ngudn goc song, bién (mQ:2?), bién -
ving vinh (mlQ2?), bién - gié (mvQ:>?), song (aQ2?, aQ2?) va bién (mQ2?). Thanh phan
thach hoc chu yéu la cat 1an cudi, soéi, bodt, sét, vat chat hitu co. Chiéu day tang chwra
nuée bién ddi tir h = 8 - 34,8 m. Nudc dudi dat ton tai va van dong trong cac 16 hong
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ctia dat da. Két qua hat nudce thi nghiém tai cac 16 khoan khu viee nghién ctru cho thay
mttc dd phong pht nude thudc loai giau nwde dén trung binh, v6i Q =0,74 - 19,40 1/s, q
=0,22-13,621/s.m, K=4,97 - 66,47 m/ng.d, p = 0,15 - 0,21. Nudc thudc loai khong cé ap
luc va ¢6 quan hé chat ché véi tang chira nudc Pleistocen.

- Tang chira nudce Pleistocen (qp) phan bd kha rong tai thanh phd Quang Ngai
khoang 131,62 km?, tuy nhién bi phu boi tang chita nudc Holocen, chi 1§ & phia Tay,
Tay Nam thanh phd, véi dién 16 khoang 21,37 km?. Pugc thanh tao boi cac tram tich c6
ngudn goc song - bién hé tang Da Nang (amQ:*dn), bién - viing vinh hé tang Phong
Nién (mlQpn), bién hé tang Mo Dic (mQr*md) va bién (mQ:3). Thanh phan thach hoc
chu yéu la cat 1an cudi, soi, bot, sét, vat chat hitu co. Chiéu day tang chtta nudc bién doi
tr h = 15,10 - 41,47 m. Nudc dudi dat ton tai va van dong trong cac 16 hdng cua dat da.
Két qua hut nwdéc thi nghiém tai cac 16 khoan khu vuc nghién ctru cho thdy mtc do
phong pht nudc thudc loai trung binh dén giau, véi Q = 2,09 - 20 I/s, q = 0,25 - 10,75
l/sm, K = 2,44 - 26,85 m/ng.d, n = 0,13 - 0,19. Nuwdc thudc loai khong cé ap luc va co
quan hé chit ché véi tang chira nwdc Holocen.

- Tang chtta nidc khe nttt - 16 hdng phun trao Bazan Miocen - Pleistocen B(ni-
qp) phan bd rai rac thanh cac khéi, 16 ra cht1 yéu o phia bac song Tra Khiic, duoc thanh
tao boi cac phun trao bazan Miocen thuong, hé ting Pai Nga (BN:*dn) va Pliocen -
Pleistocen, hé tang Tuc Trung (BN2 - Qutt), vdi dién 16 khoang 8,65 km2 Thanh phan
thach hoc chu yéu la bazan pyroxen, bazan - pyroxen — olivine, bazan olivin, bazan -
olivin - pyroxen mau xam xanh, xam t&i, cdu tao ddc sit va 16 hong. Chiéu day tang
chtra nudc bién doi tie h = 25,10 - 31,45 m. Nudc dudi dat ton tai va van dong trong cac
khe nttt - 16 hdng cua da. Két qua hit nuée thi nghiém tai cac 16 khoan khu viee nghién
ctu va vung ké can cho thay mirc d¢ phong pht thudc loai ngheo nuwéc, véi Q =1,91 -
2,22 1/s, q = 0,07 - 0,17 I/sm, K = 0,40 - 3,51 m/ng.d, p = 0,10 - 0,14. Nuwdc thudc loai
khong ap.

- Tang chira nudc khe niet hé tang Tién An (pr) phan bd chu yéu 6 phia Tay cta
thanh phd va 16 ra mot dai theo phiwong Dong Bac-Tay Nam, phan con lai bi pht kin,
voi tong dién 16 khoang 6,85 km2. Thanh phan gom da phién thach anh - felspat - mica,
phién thach anh mica silimanit graphit, da phién thach anh mica silimanit granat, gneis
mica silimanit, d4 phién, quarzit chita cac via mong, thau kinh graphit, cau tao dai, it
nit né. Trong khu vy thanh phd Quang Ngai chua c6 cong trinh nao nghién ctru tang
chita nuéc nay, tuy nhién theo tai liéu 16 khoan LK2A viing k& can cho thay. Nudc
duwdi dat chi ton tai phan trén mét cua hé tang, véi bé day tang chira nwdc h= 20 - 30 m,
Q =0,132 1/s, mttc d0 phong pht nwdc thudc loai ngheo nudc. Nudc thudc loai khong
ap.
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3. PHUONG PHAP NGHIEN CUU

Sw hinh thanh trir lwgng nudc dudi dat duoc xac dinh trén co so danh gia triv
luong khai thac tiém ndng cho khu vue. Trir lwong khai thac tiém néng cd thé tién
hanh bang nhigéu phuwong phép la can bdng, mo6 hinh todn, md hinh dién, ...Trong
nghién cttu nay d€ lam sang to su hinh thanh tri luong va trit luong khai thac tiém
nang nudc dudi dat thanh phd Quang Ngai, chting tdi stt dung phwong phép can bang
két hop md hinh toan (phan mém modflown).

3.1. Trix lwgng khai thac tiém ning

Dénh gia trit luong khai thac tiém ndng bang phuwong phéap can bang gom viéc
xac dinh lvu lwgng cta nuwdc dudi dat cd thé nhan duoc nho cac cong trinh khai thac
trong pham vi mdt vliing nao dé, véi thoi han khai thac nhat dinh, bang cach thu hut
nudc tir mot s6 nguodn hinh thanh trir lwong va cong cac két qua lai véi nhau, nhw cong
thire [4]:

Qxitn = Qa + Qt+ Qe (1)

Trong do: Quun: Trir lwong khai thac tiém ndng (m®/ng.d); Qa: Trix lwong dong
(m®/ng.d); Q: Trit lwgng tinh (m3/ng.d); Qe Tri lwong nudc cudn theo (m?/ng.d).

Khi xac dinh tri lwong khai thac tiém nang cua khu vye, dai luong trit luong
nudc cudn theo (Q«) chua thé xac dinh, nén trir lwong khai thac tiém nang dwoc xac
dinh theo cong thtrc:

Qxttn = Qa + Qt (2)
3.2. Trit lwong dong (Qq)

Trt lwgng dong la lvong nudc van dong trong tang chita nude ¢ diéu kién tw
nhién, hay trit lwuong déng cua nudc duwdi dat la lwgng cung cap cho tang chira nudce
trong diéu kién tu nhién chwa bi pha huy boi khai thac. Trit lugng dong bang tong cac
yéu t& can bang tu nhién ctia tang chita nudc (th&m ctia nedc mura, tham tir sdng va cac
khoi nwdc mat, tham xuyén tir cac tang chira nwde lan can,...).

Phuong phéap danh gia trit luong dong nudc dudi dat duoc chia thanh 6 nhém
phuong phép tinh toan, gom: Thuy dong luc, can béng, thuy van, thic nghiém do truec
tiép luong cung cAp tham hodc quan trac muc nudc, twong tw dia chat thuy van va
phuong phap md hinh. Trong dé tai nay chung t6i st dung phuong phap moé hinh dé
danh gia trit lrong dong theo cong thirc:

Qd = Qw"‘ st + Qbs+ th (3)

Trong do: Qa: Trit lwgng dong (m¥/ng.d); Qw: Trit lwong do cung cap tham cua
nuéc mua (m¥/ng.d); Qs: Trit lwong do cung cip cta soéng, sudi (m3/ng.d); Quvs: Trix
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luong do cung cap ctia dong bén swon (m¥/ng.d); Qu: Trit lwong do tham xuyén tir cac
tang chita nuwde khac (m¥/ng.d).

Tai khu vuc nghién ctu cac tang chira nude la nuwde khong dp va cd quan hé
thay Iwc véi nhau chét ché tao thanh tang chita nwdc ngam thong nhat, nén khong xét
sw cung cap tir cac tang bén dwdi; pham vi nghién ctru gidi han toan thanh phd Quang
Ngai, nén khong xét sy cung cip cua dong bén suon. Vi vay, trit lwuong do thdm xuyén
ttr cac tang chira nuwdc khac (Qw) va trit luong do cung cap cua dong bén suon (Qus ) sé
bang khong, nén trit lwong dong duoc xac dinh theo cong thikc:

Qd = Qw+ st (4)

D€ danh gia tri luong dong va cac nguoén hinh thanh tri lwong dong ctia nude
duéi dat ching t6i sit dung phuwong phap md hinh, bang phan mém Visual Modflow.

Bo phan mém Visual Modflow 1a phan mém dwgc moé phong theo phuong
phép Sai phan hitu han, bao gom ba hé phan mém chinh va nhiéu modul hd trg. Trong
dé phan mém Modflow dung dé€ tinh toan tr&r luong, chat luong va phan bs dong
ngam. Phan mém ModPath phdi hop véi Modflow c6 chitc nang tinh toan sy binh luu,
c6 chttc nang tinh toan huéng va téc do cac duong dong khi ching van doéng xuyén
qua hé thdng cac 16p chta nude. Phan mém MT3D phoi hop véi Modflow c¢6 chie
nang tinh toan su binh luu, sg phan tan va cac phan ting hda hoc khéc ctia vat chat hoa
tan trong hé théng dong ngam. Phan mém b trg Zone Budget cho phép tinh toan can
bang nudc tir két qua mo phong ciia Modflow. [1, 4].

3.3. Trit lwgng tinh (Q¢)

Tr luong tinh 1a lwong nuwdc trong lwec trong cac 16 hong, khe ni¢t va hang hoc
Karst caa dat da chita nuwdce. Trit luong tinh cua nuwde dudi dat con gom ca luong nude
trong luc cua dat da chta nudc trong doéi dao dong muc nude, phan doé goi 1la “tri
luong diéu tiét”. Boi voi nude khong cé ap luc trie lwong diéu tiét rat nho nén co thé bo
qua. Tr lvgng tinh dwoc xac dinh boi cong thirc:
_a.uhF

Q "

©)

Trong dé: Qe Trit lwong tinh (m?/ng.d); a: Hé s6 xam pham trt lwgng tinh, vdi
= 0,3; w: Hé s6 nha nudc trong luc; h: Chiéu day trung binh tang chita nuwdc khong ap
(m); F: Dién tich phan bé tang chita nudc (m?); t: Thoi gian khai thac (ngay).

4. SU HINH THANH TRU LUONG NUOC DUOI PAT TRONG TRAM TiCH DE
TU PONG BANG VEN BIEN TP. QUANG NGAI

Tai khu vuc nghién cttu cac tang chira nudc la nwde khong ap va cd quan hé
thuy lwc voi nhau chat ché tao thanh tang chira nwde ngam thong nhat, nhung cac tang

229



Ung dung phin mém Modflow nehién civu sw hinh thanh trie luong nwde dwdi dat ...

chita nudc c6 tinh chat thdm, nha nuwéc va chiéu day khac nhau, nén phan tré lwong
tinh chung t6i sé danh gia riéng cho cac tang chita nude, con trit luong dong st dung
phuong phap mo hinh toan sé danh gia chung.

4.1. Trit lwgng dong (Qa)

a. Xay dung mo hinh todn: Trén binh do, khu vuc nghién cttu duoc chia thanh
mang lwdi 6 vuong gom 80 hang va 100 cot, tao thanh 8.000 6 lwdi, véi kich thude moi
0 lwdi 1a 200 x 200 m. Trén mdt cit, dwgc md phong thanh 2 16p: Lép 1: Phan b tang
chta nudc hé Dé ti khong phan chia, tang chtta nudc Holocen, tang chita nwde
Pleistocen, tang chita nwde bazan va tang chira nuwdc hé tang Tién An; Lép 2: Phan bo
tang chita nudc Pleistocen, tang chita nwdc bazan va tang chita nudc hé tang Tién An.

- Bién muc nuwéc khong doi (Constant head): Bién loai nay duwgc mo phong bién
Déng, phan b 6 phia Pong ctia khu vue. Tai day muc nuwdce trén bién duge mod phong
H=0m.

- Bién song (River): Bién sdng duoc md phong cho hé thong song. Trong vung
nghién cttu mo6 phong diéu kién bién cho song chinh la song Tra khiac va cac phu luu,
phan Iuwu.

- H¢ s6"thiim, hé s6’ nha nuéc: Hé s6 thdm va hé s6 nha nuwdc cuia cac tang chira
nuwdc mo phong theo cac vung (Zone) nhu sau: Tang chita nudc hé Dé tit khong phan
chia dugc mo6 phong Zone 3; Tang chita nudc Holocen: Khu vuc ¢ mitc d phong phu
nudc giau duge mo phong Zone 2, khu viee cd mirc d¢ phong pht trung binh dwgc mé
phong Zone 3; Tang chira nude Pleistocen: Khu vie ¢6 mie dd phong pht nude giau
dwoc mo phong Zone 4, khu virc c6 mirc d6 phong phu trung binh dwoc md phong
Zone 5; Tang chtra nuwdc Bazan duwoc mo6 phong Zone 6; Tang chiva nude hé tang Tién
An dugc md phong Zone 7. Két qua sau khi giai bai toan ngwoc 6n dinh va khong 6n
dinh da xac dinh duoc hé sd tham va hé sd nha nudc cta cac tang chira nudc thé hién o
hinh 2.

- Gid tri cung cip thdm (Recharge): Lwong mua cung cap thdm cho nuwdc ngam
duoc tinh toan dua vao lugng mua trung binh thanh phé Quang Ngai (1985 — 2018),
két hop véi hé s6 thdm caa cac 16p tram tich trén mat d€ diéu chinh luong mua cung
cdp cho nwdc ngam. Két qua sau khi giai bai toan nguoc on dinh va khong 6n dinh da
xac dinh dwgc gid tri cung cap thdm chiém 12,07% luong mua.
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- Gid tri boc hoi (Evapotranspiration): Bién gia tri b6c hoi doi hoi phai gan gia tri
mo dun bdc hoi 16n nhat cho cac 6 xay ra qua trinh bdc hoi. Gia tri nay dat duwoc khi
muc nudc trong & bang véi bé mat dia hinh. Két qua sau khi giai bai toan ngugc on
dinh va khong 6n dinh da xac dinh duwoc gia tri boc hoi chiém 45,42% luong boc hoi
trén mat dat.

b. Chinh 1y mo hinh tinh todn

- Gidi bai todn ngwoc 6n dinh: D€ chinh ly m6 hinh ching tdi tién hanh giai bai
toan nguoc n dinh, va dung né dé so sanh véi muc nuwde quan trac duoc tai cac giéng
ton tai trong khu vuc (tai 26 giéng phan bd tai khu vie nghién ctru vao thang 3/2020,
hinh 3). Giai bai toan nguwoc 6n dinh bang phuong phép tht 14p khi chinh 1y cac thong
s0 dia chat thuy van, diéu kién bién. Da xac dinh duwoc muc nwde ban dau trén mo hinh
khu virc nghién cttu va sai s§ gitta muc nudc trén mo hinh véi muc nwde quan trac
thuc t€ nhu sau: Sai s6 trung binh 1a 0,058 m (1,053%); sai s6 max 1a 0,191 m; sai s6 min
la -0,002 m (hinh 4, bang 1).
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Hinh 3. Ban d6 phan bé 26 giéng do muyc nudce thuc t€ tai thanh phd Quang Ngai.

Bang 1. Cao trinh muc nudce thuc té€ va tinh toan sau khi giai bai toan nguoc 6n dinh cac giéng

khu vuc thanh ph6 Quang Ngai.

So Giéng Toa d6 Cao trinh Cao trinh Sai s6
TT Quan X Y muyc nuwdc muc nwdc
tric thuc té tinh toan
G1 273118,871 1680137,624 0,50 0,41 -0,09
G4 274165,243 1681866,260 0,30 0,25 -0,05
G7 271430,705 1679228,356 1,56 1,63 +0,07
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4 G10 276175,260 1682114,600 0,13 0,08 -0,05
5 Gl11 274957,451 1682546,122 0,26 0,22 -0,04
6 Gl4 267153,486 1681217,387 7,21 7,28 +0,07
7 GI15 269263,007 1677734,067 2,50 2,56 +0,06
8 G17 271338,681 1683901,812 6,43 6,59 +0,16
9 G18 267893,551 1676522,904 1,70 1,73 +0,03
10 G22 269960,099 1676349,784 0,82 0,83 +0,01
11 G25 265906,496 1678443,007 5,40 5,59 +0,19
12 G27 264456,313 1677743,620 547 5,61 +0,14
13 G30 261083,770 1676831,024 4,07 4,09 +0,02
14 G35 260588,393 1679167,873 4,94 4,98 +0,04
15 G36 261830,464 1675276,863 1,17 1,13 -0,04
16 G37 273551,054 1673321,772 0,42 0,42 0
17 G38 273779,702 1672231,199 0,14 0,23 +0,09
18 G39 271213,486 1673004,202 0,71 0,70 -0,01
19 G41 268732,500 1672012,884 1,53 1,43 -0,10
20 G42 266201,123 1672900,567 1,78 1,77 -0,04
21 G45 268146,091 1674137,333 1,02 1,04 +0,02
22 G52 264033,956 1670790,218 4,78 4,78 0
23 G55 261913,486 1672514,667 5,43 5,49 +0,05
24 G58 264331,085 1672891,301 2,98 3,02 +0,04
25 Go64 263235,322 1674100,612 2,46 2,43 -0,03
26 G68 259973,845 1673102,093 6,92 6,96 +0,04

Calculated vs. Observed Head : Steady state

3093 593

Calculated Head (m)

1.93

-0.07

Num. of Data Points : 26

Max. Residual 0.181 (m) at G25/A
Min. Residual: -0.002 (m) at G37/A

Residual Wean : 0.024 (m)

Abs. Residual Mean : 0.058 (m)

393 583
Observed Head (m)

Observed Head (m)=n/ Calculated Head (m)=r

Standard Error of the Estimate : 0.014 (m)
Root Mean Squared : 0.075 (m)
Normalized RMS : 1.053 ( % )

Correlation Coefficient : 1

Hinh 4. Biéu d0 sai s0 cao trinh muc nudce thuc t€ va tinh toan tai cac giéng khi giai bai toan

ngugc on dinh.
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- Gidi bai todn nguoc khong on dinh: Trén co s cac két qua da co tir bai toan
nguoc on dinh, tién hanh chay mé hinh cho bai toan ngwgc khong 6n dinh. S6 liéu dé
chinh ly bai toan nguoc khong 6n dinh 1a s6 liéu luong muwa, bdc hoi (tai tram khi tirong
thuy vin thanh phd Qudng Ngdi) va cao trinh muc nudc cta 16 khoan quan trac (mang
quan tric Quéc gia) QT5a (xa Nghia Dong, thanh phd Quang Ngai) tir thang 1/2018 dén
thang 12/2018, [6]. Bai toan nguoc khong on dinh dwoc giai voi 12 budce (theo 12 thing
cua nam). Két qua chinh ly duoc thé hién ¢ bang 2, hinh 5.

Bdng 2. Cao trinh muc nudc thuc t& va tinh todn sau khi giai bai todn nguoc khong 6n dinh 16
khoan quan trac QT5a-QN (tir 1/2018 dén 12/2018).

Ngay- 31/1/ | 28/2 | 31/3 | 30/4 | 31/5 | 30/6 | 31/7 | 31/8 | 30/9 | 31/10 | 30/11 | 31/12
Thang 2018 /2018

Cao trinh 1,81 | 1,24 | 1,03 | 0,70 | 0,10 | 0.51 | 0,61 | 0,86 | 0,51 1,03 1,16 2,56
MN thuec t&

Cao trinh 1,82 | 1,25 102 | 0,70 | 0.10 | 051 | 0,62 | 0.87 | 0,51 | 1,02 1,18 2,56
MN tinh

toan

L6 khoan quan tric QT5a-QN

m 3

25 *

2

N
i, \\\“ L~

R S S N
RO SR L A N

o

N

o >
\,‘.&

%
v n "
\'\)".9 W o 4
Y —+—Cao trinh MN thuc t& o
—+— Cao trinh MN tinh toan

Hinh 5. Biéu d0 sai s0 cao trinh muc nudce thuc t€ va tinh toan tai cac giéng khi giai bai toan
nguoc khong 6n dinh.

c. Xdc dinh trit lugng dong va cdc nguon hinh thanh trii luong dong

Mo hinh sau khi da hiéu chinh cac thong s6 dau vao va diéu kién bién thong
qua giai bai toan nguoc on dinh va khong 6n dinh, cho thdy moé hinh tuwong d6i phu
hop véi diéu kién thuc t€, nén mod hinh sé dugc sit dung lam co so d€ giai bai toan
thuan khong on dinh nhidm xac dinh trix lwgng dong va cac ngudn hinh thanh tri
leong dong cho vung nghién ctru.

D€ danh gia chung t6i chay goi phan mém bo trg Zone Budget cho phép tinh
toan can bang nuede tir két qua mo phong ctia Modflow, tit d6 xac dinh cac thanh phan
chay dén va chay di tir vilng can bang. D€ c6 co s chay géi phan mém bd trg Zone
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Budget, chiing t6i md phong khu vic nghién ctru thanh cc viing can bang (Zone) nhu
sau: Zone 2 nudc dudi dat thanh phé Quang Ngai, nudc nhat, véi tong do khoang hda
M = 0,6 g/, Zone 3 Bién Dong, nuwdc mén, vdi tong dd khoang héa M = 35g/1.

Két qua chay mo hinh da xac dinh duoc trit luong dong ty nhién nam 2020
thanh phd Quang Ngai la: 137.694 m3/ngay, trong dé nuwéc mua cung cap la 131.830
m’/ngay va nudc séng cung cap la 5.864 m’/ngay, (hinh 6). Xam nhdp man tir Bién
dong vao tang chira nude la 82.41 m®/ngay (hinh 6, gia tri nay khong tinh vao trt lwong
dong tu nhién).

4.2, Trit lwgng tinh (Q¢)

Do trong khu viee thanh ph6 Quang Ngai ¢6 3 tang chita nuedc hé Dé Tt khong
chia, Holcen va Pleistocen c¢6 quan hé thuy lwc vdi nhau rat chit ché va tao thanh mot
tang chita nwdc ngam théng nhat, nén dé€ danh gia trir lwong tinh nuwdc dudi dat chung
toi phan thanh 3 vung dé tinh toan la: Vung 1: Vung cac tang chita nuedc hé Bé ti, gom
3 tang chira nudce la: Hé Dé t¢ khdng phan chia (q) + Holocen (gh) + Pleistocen (qp);
Vung 2: Vung tang chita nuwdc Bazan (B(ni-qp)); Vung 3: Vung tang chira nudc hé tang
Tién An (pr).

s 0 . =]
Stress Perind: ﬂ Zone m Eirst Time
Time Step: |10 -
. J [~ Zone # linked to the pointer
Time [daysl: | 365 -

Outflow
Storage = 44680 00 ré/day

Inflowe
Storage = 00471 @ dday

Conztant Head = 0,00 r#/day
wells = 0.00 e dday

Draing = 0.00 nfday

Fecharge = 131830.00 rné/day
ET =0.00 r#/day

River Leakage = 5863.60 mé/day
Stream Leakage = 0.00 ré/day
General-Head = 0.00 ré/day
Zone 3to 2 = 82 41 né/day

Taotal IN =137780.00 ré/day

Difference
IN-0UT = -1.4611 me/day

Percent Dizcrepancy = 0%

Constant Head = 0,00 mé/day
wiells = 0.00 e /day

Draing = 0.00 né/day

Fecharge = 0.00 r#/day

ET = 76971.00 r#/day

River Leakage = 10710.00 ré/day
Stream Leakage = 0.00 nf/day
General-Head = 0.00 rédday
Zone 2 to 3 = 541650 r/day

Total OUT = 137780.00 né/day

Frrint | | Save s |

Cloze |

nam 2020

a.uh.F

Hinh 6. Biéu d6 can bzfmg xac dinh trit lwong dong nudc dudi dat thanh phd Quang Ngai

Duwa vao cong thic (5): Q, = , thoi gian khai thac tie = 104 ngay va céc

diéu kién ban dau, diéu kién bién ching tdi da xac dinh dwoc trit luong tinh tham gia
vao trit lwong khai thac tiém nang nam 2020 thé hién 6 bang 3.
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Bdng 3. Bang tong hop két qua xac dinh trit lwong tinh ndm 2020 thanh phd Quang Ngai

Vung tinh trit lwgng tinh (Q:) biéu kién bién Trit lwong tinh
F (km?) h (m) u (Qy), (m3/ngay)
Vung 1: C4c tang chira nudc hé Dé ti 136,87 40 0,12 19.709
Vung 2: Tang chita nedc Bazan 8,65 28 0,10 727
Vung 3: Tang chita nudc hé tang Tién 6,85 25 0,08 411
An
Tong trir lwgng tinh thanh ph6 Quang Ngai 20.847

4.3. Su hinh thanh trit lwgng va trit lwgng khai thic tiém ning

Trt luong khai thac tiém nang cta khu vuc duoc xac dinh theo cong thuc 2.
Trén co so trit luong tinh va trit lwong dong da tinh toan ¢ phan 4.1 va 4.2 c6 thé xac
dinh tri lwong khai thac tiém nang va cac ngu6n hinh thanh trit luong khai thac tiém
nang thanh phd Quang Ngai nhu sau:

Quen = Qa + Qi= 137.694 + 20.847 = 158 541 m*/ngay

Vay trie lwpng khai thdc tiém ning thanh phd’ Quang Ngdi la Quun = 158.541 m®/ngay.
Duegc hinh thanh chii yéu tir cic nguon: Cung cap tham cua nuéc mua trén dién phan bo
131.830 m*/ngay, chiém 83,15%; nudc song cung cap la 5.864 m3/ngay, chiém 3,79%; tri
luwgng tinh 20.847 m3/ngay, chiém 13,15%.

5. KET LUAN
Tt cac két qua nghién ctru trén ching t6i c6 thé rut ra két luan:

1. Tr&t lwong khai thac tiém ndng nam 2020 khu vuc thanh ph6é Quang Ngai 1a
Quin = 158.541 m3/ngay. Puoc hinh thanh chu yéu tir cac nguén: Cung cap thdm cta
nudc mua trén dién phan bd 131.830 m3/ngay, chiém 83,15%; nuwdc sdng cung cap la
5.864 m®/ngay, chiém 3,79%; trit lwgng tinh 20.847 m¥/ngay, chiém 13,15%.

2. Trong cac nguodn cung cap thi cung cdp thdm ctia nwéc mua chiém chu yéu,
do cung cdp thdm ctia nwéc mua lién quan véi cac nhan t6 trén mat, nén dé€ dam bao
tinh 6n dinh va bén viing ctia moéi treong can phai tuan thu cac quy dinh vé bao vé
nudc dwdi dat khoi bi nhiém ban.

3. S& dung phuong phap mod hinh toan (phan mém modflown) cho phép xac
dinh chinh x4c tdt ca cdc nguon hinh thanh trit lwgng nudc dudi dat tai khu vuc nghién
ctu, trong khi cac phuong phap khéc chi xac dinh duoc mét vai ngudn hinh thanh triv
lwgng nude dwdi dat.
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APPLICATION OF MODFLOW SOFTWARE
FOR STUDY ON THE FORMATION OF GROUNDWATER RESERVE
IN QUANG NGAI CITY

Tran Thi Thuy Trang’, Nguyen Dinh Tien
Faculty of Geography and Geology, University of Sciences, Hue University
* Email: thuytrangtran0710@gmail.com
ABSTRACT

Based on hydrogeological conditions in Quang Ngai city and documents, data on
topography, geology, meteorology, water levels of 26 wells (measured in 1/2020),
water level monitoring wells QT5a-QN. All authors have applied Modflow
software (of Waterloo Hydrogeologic In) to model the permeability process,
determine the reserves and sources of groundwater reserves. The result identified
the potential groundwater exploitation reserves in 2020 in Quang Ngai city is Qum =
131.830 m3/day; in which the main source of formation is rainwater infiltrated on
the distribution area Qm = 131.830 m?3/day, accounting for 83,15%; the river supplies
5.864 m?/day, amounting to 3,70% and static penetration 20.847 m?/day, accounting
for 13,15%.

Keywords: groundwater reserves, mathematical model, Quang Ngai city.
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