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1. MO HINH PHAN TU HO'U HAN VA FEFLOW

Phwong trinh tong quat:

21, 2,2k, %), 2, )y g, 2
Ox ox) oyl “oy) oz Oz ot

Koo Ky Ko, 18 cac hé s6 tham theo phwong x,y va z. Chiéu z 1a chiéu thang

dung.
h 1a ¢t cao mwe nwdc & vi tri (x,y,z) tai thoi diém t.
W |a céc gié tri bd cap, khai thac & vi tri (x,y,z) tai thdi diém t.

Ss |a hé s6 nha nuwéc.
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Phwong trinh tbng quéat:

21, 2,2k, %), 2, )y g, 2
Ox ox) oyl “oy) oz Oz ot

e K, K,, K lacac hé s6 tham theo phwong x,y va z. Chiéu z |1a chiéu thang ding.

xx> DNy

h la cbt cao muwec nwdc & vi tri (x,y,z) tai thoi diém t.
W la cac gia tri bo cap, khai thac & vi tri (x,y,z) tai thoi diém t.

Ss |a hé s nha nuwérc.
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1. MO HINH PHAN TU HO'U HAN VA FEFLOW

- Diéu kién bién:

« 1. Piéu kién bién loai | 1a diéu kién bién muc nwdc trén dé duwoc xac dinh
trdc (con goi la diéu kién bién Dirichlet).

« 2. Diéu kién bién loai Il 14 diéu kién bién Iwvu lwong dwoc xac dinh trwdc (con
goi 1a diéu kién bién Neumann). Trwdng hop khdng cd dong chay thi lwu
lwong dwoc xac dinh bang khéng. L& khoan hut nwéc hodc ép nwdc 1a mét
dang cta diéu kién bién lwu lwong xac dinh.

- 3. Diéu kién bién loai Ill 1a diéu kién Iwu lwong trén bién phu thudc vao sw
thay ddi clia ap lwc (con goi la diéu kién bién Cauchy hodc bién hén hop).
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1. MO HINH PHAN TU HO'U HAN VA FEFLOW

* PDanh gia mo hinh:
» 1. Sai s0 trung binh (ME) ME = 1/n X(h_ - h,)
» 2. Sai s0 tuyét doi trung binh (MAE): MAE = 1/n 2|h. — h |
» 3. Sai so trung binh quan phwong (RMS)
RMS =[1/n = (h, - h)?]°5



1. MO HINH PHAN TU HO'U HAN VA FEFLOW

« Phan mém Feflow v7.4
 Phat hanh nam 2020
« La phan mém mé phdng dong chay va dich chuyén trong méi tredng ngam
e Cac tinh nang chinh:

« Dong chay trong méi trwdng thay bao hoa thay dbi.

Dich chuyén 6 nhiém.

Dich chuyén nhiét.

Dong chay co anh hwéng béi khdi lwong riéng.

Phan &rng hoa hoc.



1. MO HINH PHAN TU HO'U HAN VA FEFLOW

Flexible 3D meshing Geological model integration Fractured media representation
Accurately represent complex structures, Build your geologic model in GeoModeller |dentify flow paths by accounting for
typically found in mining hydrogeology, for 3D, GOCAD or Leapfrog Hydro and transfer  faulting and fractures typical of mining.
more robust and spatially detailed results. it to FEFLOW with ease



1. MO HINH PHAN TU HO'U HAN VA FEFLOW

Detailed Vadose Zone Modelling
Choose from three formulations of
Richard’s equation when simulating
unsaturated or variably saturated media.

1
03 (o) 0001
Presaure read

Soil parameterisation

Better represent soils and unconsolidated
materials using multiple unsaturated-flow
modelling types (van Genuchten, Brooks-
Corey, etc.).

ERRERREERNED
Ittt

Hydro-mechanical coupling and
consolidation

Analyse land subsidence, settlement and
more due to groundwater extraction using
FEFLOW's fully hydro-mechanical coupled
plug-in (piHMC).



1. MO HINH PHAN TU HO'U HAN VA FEFLOW

Borehole Heat Exchanger Borehole Heat Exchanger Interconnection  Viscosity and density effects

Model BHEs on different levels of detail Tool Account for advective, conductive and
from heat source or sink only via a specific  Test multiple configuration of boreholes dispersive heat transport to temperature-
BHE boundary condition to fully discretised interconnection in serial or parallel for related fluid density and viscosity in deep

solutions. assuring long-term profitability. See how it  geothermal reservoirs.
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Integrated surface water and groundwater Water origin and mixing processes Lifetime expectancy of a contaminant
Understand the water cycle as one piece. Precisely understand the interconnection Use FEFLOW'’s age methods to model the
Model the interaction of surface water and  of different water sources (riverbank lifetime expectancy and understand
groundwater with FEFLOW in combination filtration, aquifers, etc.) using detailed required travel times to reach outlets.

with MIKE's family software. modelling of groundwater age.
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Capture Zone delineation

Accurately delineate capture zones in 2D
and 3D originated by water supply wells as
a basis for detailed risk assessment.
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Built-in FEFLOW reactive transport engine
Model different contaminant cases from
conservative up to complex kinetic
reactions (Monod, Arrhenius, etc.).
FEFLOW'’s modelling capabilities allow you
to precisely predict the fate of pesticides,
fertilizers, emerging products
(pharmaceutics, PFAS, etc.) among many
others in groundwater systems.

AN TU HO'U HAN VA FEFLOW
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Geochemical modelling with PHREEQC
coupling

Couple your 2D or 3D FEFLOW flow and
transport model with piChem to model
geochemical reactions.
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2. DAC DIEM TU NHIEN KHU VUC DONG BANG TUY HOA

« Khu ve nghién ctru 1a dong bang ven bién Tuy Hoa — Pha Yén
 Dién tich khu vwc nghién ctru khoang 900km?

» Pia hinh dang nui thap chuyén dan sang déng bang va dai cat, dun cat
ven bién.

« Mang ludi thuy van phire tap, séng chinh trong khu vue la sbng Ba

« Puwdng be bién dai 45km



2. DAC PIEM TU NHIEN KHU VU'C DONG BANG TUY HOA

Cambodia

Canh Tinh




2. DAC DIEM TU NHIEN KHU VUC DONG BANG TUY HOA

« Khu ve nghién ctru 1a dong bang ven bién Tuy Hoa — Pha Yén
 Dién tich khu vwc nghién ctru khoang 900km?

» Pia hinh dang nui thap chuyén dan sang déng bang va dai cat, dun cat
ven bién.
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2. DAC DIEM TU NHIEN KHU VUC DONG BANG TUY HOA

e Khi hau 2 mua: mua mwa va mua kho
« Mua khd tir thang | dén thang VIII, mia mwa tr thang I1X dén thang XIl.

« Nén nhiét dé cao



2. DAC PIEM TU NHIEN KHU VU'C DONG BANG TUY HOA

PO THI GIA TRI TRUNG BINH 5 NAM (2013-2017) CUA CAC YEU TO KHi TUQNG
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Thang1l Thiang2 Thiang3 Thang4 Thang5 Thang6 Thang7 Thing8 Thang9 Thing 10 Thiang 11 Thang 12

20

D6 thi gia tri trung binh 5 ndm cla céac yéu t6 khi twong.



2. DAC DIEM TU NHIEN KHU VUC DONG BANG TUY HOA

SO PO MANG LUGI THUY VAN KHU VUC NGHIEN CUU

i |:| Duonyg dong unfe
¢ Hé théng Séng: l:lSc"nz‘suéi

« SONng Ba
« SO6ng Thach Ban
» Hé thong séng:
« Pudng bd bién dai 45km

 Ché do ban nhat triéu khong déu




2. DAC DIEM TU NHIEN KHU VUC DONG BANG TUY HOA

SO PO MANG LUGI THUY VAN KHU VUC NGHIEN CUU

i |:| Duonyg dong unfe
¢ Hé théng Séng: l:lSc"nz‘suéi

« SONng Ba
« SO6ng Thach Ban
» Hé thong séng:
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2. DAC DIEM TU NHIEN KHU VUC DONG BANG TUY HOA

« Dac diém BCTV
« Tang ch¥a nwéc Bé T
« Tang chra nwéce 16 hdng cac tram tich Holocen (gh)
« Tang chra nwée 16 hdng cac tram tich Pleistocen (gp)
» Tang chira nwée ke nirt Jura ha, hé tang Dray Linh (J,dI)
* Thanh tao ngheo nuwéc
» Thanh tao khdng chira nwédc hé tang Nha Trang (K2nt)

« Thanh tao khdéng chira nwéc cac phirc hé beo Ca (Kdc)

23
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2. DAC DIEM TU NHIEN KHU VU'C DPONG BANG TUY HOA

BAN PO PIA CHAT TH

Y VAN KHU VUC NGHIEN CUU

- = - T I- CAC TANG CHUA NUGC

=

. - =L Mire do chita mrée
Dang | Ting chim | Ky hien | Béday | Dia ting Thanh phin
tén tai PCTV | () dat da
binh [ Ngheo
Q. mQ,
R cat, cudi, si ln |: l:l
N
B | Holoosn ah 5-20 sét, bot
hong
Cat pha IAn sét,
Pleistocen | b 20, san, cuoi

11 CAC TANG CHUA NUGC NGHEO NUGC

of | B | rine | Ko | BEEY | bjatang dacrat Thanh phan dat da Ky hibu
” Cat két, bot ke,
Nuse . 3
nat 4 set
11 CAC THANH TAO BIA CHAT RAT NGHEO NUGC VA KHONG CHUA NUGC
Phan loai
T I IR _—
= Cat két, bot ket tuf,
Cic thanhtao (58 E0INA TS\ g yaps |yl dacit, andesit
rit ngheo nuge - MAng 2 & phién amphibol, | 150 - 800
Yang, DeoBao Lo Tm, MP-NPAZ |94 bhién me
KhamBac thach anh
Cacphiche:  |G/Kuem, GSy/Kyde;
gé ":ac D:G Ca. |G/K.dey, DK e, Granit biotit,
Van Canh, Bén [DiKida. GDIKd granodiort,
Giling-QuE Son | G/K,dg,. GSV/T diorit
L |Grve,. GDIPZ bg-g5,
IVAIPHIGUBIACHAT Vill- MAT CAT DIA CHAT THUY VAN
a) Xac dinh; b) Gid dinh L8 khoan trén mat cat

a) Ranh gidi dia chat
b) Ranh giéi thach hoc

Thé ném va gée doc cla mét 16p.

1) S6 hiéu 16 khoan

2) Ky hiéu tang chita nuéc nghién ciru

3) Chiéu séu (m)

4) Luu Iuong (m)

5) Tri 56 ha théip muc nu6e (m)

6) Muc nuéc tinh clia ting chita nu6c
nghién ctu (m)

=] V.NUGC MAT VA NUGC DUGH DAT

Song, susi
a) Dong chay thuang xuyén: 7) D6 téng khoang hoa (/)
b) Dong chay khong thudng xuyén

[E=] Henusenat . / Bubng vé mat cit BCTV

i 1X-KI HIEU KHAC
Ranh gi6i tng cha nuéc

Buang giao thon
Ranh giéi d6 giau nuéc LJ '9 gk 9

Nguén 16 nuéc dusi dat
1) S6 hiéu; 2) Luu lugng (Us); 3) Téng khoang hoa (g/l)

VI- KY HIEU CHAT LUGNG NUGC

7] Rann g man - tccoman

VII- CONG TRINH NHAN TAO

- 1) S6 hieu
s 2) Ky hiéu ting chtta nuc nghién ciu
7 LB 5 Chidi stu g 24
. 4) Luu luang (m)
5) Tri 5 ha thép muc nuée (m)
6) Muc nuéc tinh (m)
7) D6 t6ng khoang hoa (g/)

!
le] 300% Gingaso | 2 Chiéu sau(m)

4) Tri 56 ha théip muc nuéc (m)
5) Muc nuéc tinh cdia téng chifa nudc nghién ciu (m)
6) D6 t6ng khoang hoa (g/l)

‘Tram do thiy van
W 1 Tenvam:2.luu luong (ming)



2. DAC PIEM TU NHIEN KHU VU'C DONG BANG TUY HOA

MAT CAT PIA CHAT THUY VAN THEO TUYEN A-B, C-D, E-F

5 NGANG 1:50.000
A TYLE BUNG  1:5.000

Xa Son Lang

+ 4+ o+ +
+ 4+ + + +
+ + + o+ + o+

X. Héa Tan Déng

X& hoa Binh1
NG Mgy X& héaThéng

apirkas,

X& hod Déng X hoa Binh1 X& Hoa Thanh

"

™ ™

v

” N. Mat Ong 300
. Xa& Binh Kién o
, Xa Hod: Dinh Tey X& Hoa Dinh D6ng Xa Hoa TH
= QLA

[ ? ma,2LK1/500N
o SN : - S— S ) 25
© == === =
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3. MO HINH HIEN TRANG NUGC DUd1 DAT

* Pham vi mo hinh:
* Lwu vwec song Ba

« Tap trung vao khu viec dong bang



3. MO HINH HIEN TRANG NUGC DU DAT

 Pham vi mé hinh:

Pham vi d thi Tuy Hoa

Pham vi lap mé hinh

0 20000 40000

[m] ‘
Pham vi mé hinh Lwéi phan td hiru han



3. MO HINH HIEN TRANG NUGC DUd1 DAT

* Phan chia Iop mo hinh:

 L&p 1: Twong ng v&i tang chra nwde 16 hdng céac tram tich Holocen (gh).
Thanh phén chinh g(‘“)m cat, cat pha, cat san, cudi sodi, sét, sét pha. Trong
cac tram tich bién - dam lay cé nhiéu bun sét, vd sd 6c, mun thyc vat. Bé
day thay d6i tv Om dén 42m, thwérng gap 15 - 20m.

e L&p 2: Cac tram tich séng - bién - dam lay véi thanh phan thach hoc chd
yéu Thanh phan ddng nhat, chd yéu la bot sét, bot sét pha it cat mau xam
xanh, xam den, chtra mun thwc vat cé bé day thay déi ttr 3,0 - 10m,

. Lop 3: Twong rng tang chira nwéc 16 hdng cac tram tich Pleistocen (gp).
Thanh phan cha yéu la cat, san, cat pha bot sét, bot sét, mau sac loang 16. *
Bé day thay dbi tr 3,0 mét dén 38 m, thworng gap 15 - 20 m.



3. MO HINH HIEN TRANG NUGC DU DAT
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3. MO HINH HIEN TRANG NUGC DUOI DAT

- Dién phan bé TCN:

TCN Qh TCN qp 30



3. MO HINH HIEN TRANG NUGC DU DAT
« Hé s6 tham TCN:
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« Hé thong thuy van:
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3. MO HINH HIEN TRANG NUOC DL~

1
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3. MO HINH HIEN TRANG NUGC DU DAT

 Bién gi&i cua mé hinh.

* Bién muwc nudc xac dinh




3. MO HINH HIEN TRANG NUGC DU DAT

 Bién gi&i cua mé hinh.

. Bién mwc nwdc thay dbi




3. MO HINH HIEN TRANG NUGC DU DAT

B . Bién khong dong cha
* Bién gi¢i cua mo hinh. g dong chay

« Bién khéng dong chay



3. MO HINH HIEN TRANG NUGC DU DAT

 Bién gi&i cua mé hinh.

* Bién bo cap

ID: 6 v r.ﬁ_ Name: ‘Recharge Curve type: Linear v Time mode: | Linear -
0.008 =
S L] | e X Il W % [DJJ]"
Time [d] Value [m/d] A
0.007
10 0.001005
21 0
0.006 32 0
4 3 3.5e-05
S 5 4 1e-05
6 5 0.00014
7 6 0.00022
0.004 8 7 0
9 8 0
0.003 10 9 7.5e-05
1 10 0.000145
12 1 0.00129 4000 8000
D02 1312 0.000235 —_— —
14 13 1.5¢-05
[m]
0.001 15 14 1e-05
16 15 0
[ i 1716 5¢-06
0 1
18 17 0
19 18 0
-0.001 20 19 0

-100 0 100 200 300 400 21 20 1.5e-05 v




3. MO HINH HIEN TRANG NUGC DU DAT

 Bién gi&i cua mé hinh.

« L6 khoan khai thac

[m]

TCN gh TCN gp



3. MO HINH HIEN TRANG NUGC DU DAT

 Bién gi&i cua mé hinh.

« L& khoan quan trac

<5 Time-series Editor ? X
: 4 v ,.]"1 Name: QT19 Curve type:  Linear ~  Time mode: Linear @
£ L] |j| . X | » & [[Uj]l'
Time [d] Value [m] &
\_\ 1 0 4.49
2 6 4.41
3 12 4.32
Ay
\ f - 4 18 431
35 l 5 24 431
J 6 30 4.21
L\ I 7 36 4.16
8 42 4.08
\\ JJ 9 48 4.02
2.5 . 10 54 3.95
11 59 3.89
12 65 3.86
1371 380 "
-200 o] 200 400 < >
Import... Export ~ Delete ~ Cancel Apply
———

[m]



3. MO HINH HIEN TRANG NUGC DU DAT

« Muwc nwédc ban dau cdia mé hinh.

Hydraulic head Hydraulic head
- Continuous - - Continuous -
[m] [m]

Il 6.48849 M 7.26141
[ 5.83664 [ 6.76294
5.18479 6.26447
| 453294 [ 5.766
Il 3.8811 [ 5.26752
1 3.22925 [ 4.76905
M 25774 I 4.27058
I 1.92555 Il 3.77211
W 1.2737 Il 3.27364
Il 0.621849 W 272517
I -0.03 W 2.2767

~

R j 0 2000 4000
‘\\

FEFLOW (R)



3. MO HINH HIEN TRANG NUGC DUd1 DAT

* Thoi gian va bwdc mo hinh.
* Thoi gian mé phdéng cua mé hinh: 12 thang (nam 2019)

« Buwdce thoi gian: t6i da 01 ngay — twong (ng véi 365 bwde thei gian

40
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3. MO HINH HIEN TRANG NUGC DU DAT

Hydraulic head Hydraulic head

- Fringes -

. K&t qué chinh ly

Hydraulic head
- Fringes -
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0 2500 5000
e —



3. MO HINH HIEN TRANG NUGC DU DAT

« Két qua chinh ly

Hydraulic head
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4. MO HINH DU BAO NUGC DUGI DAT

* MO hinh dy bao dwoc xay dwng dwa trén mo hinh hién trang
da chinh ly

» Tap trung danh gia tac déng cua viéc khai thac NDD t&i tai
nguyén NDD tw nam 2020 dén 2050

« PA1. Khai thac s dung nwéc dwdi dat dén nam 2035 véi lwgng nwdce tdi da bang
hién tai

« PA2. Khai thac str dung nwéc dwdi dat dén nam 2035 theo nhu cau sir dung nwéc
cho sinh hoat, c6ng nghiép va dich vu céng cong

« PA3. Khai thac s dung nwéc dwdi dat dén ndm 2035 phuc vu dd nhu cau lwong
nwéc thiét yéu



4. MO HINH DU BAO NUGC DUGI DAT

« PA1. Khai thac st dung nuwdc dwdi dat dén nam 2035 voi
lwong nwéc t6i da bang hién tai: tong lwu lwong
77.183m3/ngay

« PA2. Khai thac str dung nwdc dwdi dat dén ndm 2050 theo
nhu cau st dung nwoc cho sinh hoat, cong nghiép va dich vu
cdng cdng: tong lwu lwong 53.574m3/ngay

» PA3. Khai thac st* dung nwdc dwdi dat dén nam 2050 phuc vu
dd nhu cau lwong nwéce thiét yéu: 57.085m3/ngay i



4. MO HINH DU BAO NUOC DUGI DAT
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4. MO HINH DU BAO NUOC DUGI DAT

. Két qua PA1
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4. MO HINH DU BAO NUOC DUGI DAT
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4. MO HINH DU BAO NUOC DUGI DAT
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4. MO HINH DU BAO NUOC DUGI DAT
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4. MO HINH DU BAO NUOC DUGI DAT
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4. MO HINH DU BAO NUOC DUGI DAT

Hydraulic head
- Fringes -
[m]

I 25..
H20..
15...

Hydraulic head
- Fringes -

« Két qua PA2
« TCN gh

* Mua muwa

364.152 [d] 364.152 [d]

Hydraulic head
- Fringes -
[m]
M 25.. 30
2. 25
15...



4. MO HINH DU BAO NUOC DUGI DAT
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4. MO HINH DU BAO NUOC DUGI DAT

Hydraulic head
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4. MO HINH DU BAO NUOC DUGI DAT

Hydraulic head
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4. MO HINH DU BAO NUOC DUGI DAT

. Két qua PA3
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4. MO HINH DU BAO NUOC DUGI DAT
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4. MO HINH DU BAO NUOC DUGI DAT
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5. MO HINH DU BAO DICH CHUYEN MAN NHAT

M6 hinh duv bao dich chuyén man nhat dwoc xay dwng dwa
trén mé hinh dw bao nwdc dwdi dat da xay dwng

» B6 xung thém cac thdng so dich chuyén chat hoa tan
« Hé s6 phan tan
« Cac ti s6 phan tan
« Ham lwgng ban dau
. idu kién bién.

59



5. MO HINH DU’ BAO DICH CHUYEN MAN NHAT
« Ham lwong ban dau

TCN gh TCNqp



5. MO HINH DU’ BAO DICH CHUYEN MAN NHAT
» Bién ndng dé xac dinh

TCN gh TCN gp



5. MO HINH DU’ BAO DICH CHUYEN MAN NHAT
« Két qua dw bao

2020 2050



5. MO HINH DU’ BAO DICH CHUYEN MAN NHAT

« Ham lwong ban dau

2020 2050
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