BAI BAO KHOA HQC

NGHIEN CUU XAY DUNG MO HINH SO BE MATNUOC NGAM
LUU VUC SONG BA PHUC VU CONG TAC QUAN LY VA
QUY HOACH TAI NGUYEN NUOC

Nguyén B4 Diing!

Tém tit: Han hdn thiéu mede dang ngay cang nghiém trong, viéc khai théc, sir dung nidc ngam
khéng theo quy hoach, tity tién dang lam sut giam murc nuwde ngam trén lwu viee séng Ba. Nghién ciru
xdy dung mo hinh bé mat nuéc ngém trén luu viee song Ba dya trén cac 6 liéu khao sat thue dia va
phan tich tir dit liéu hé théng cdc 16 khoan quan trdc trong 20 ndm qua. Dia trén s6 liéu khdo sdt,
nghién ciku va phan tich cdc s6 liéu cé dwege vé muee nwée ngam heu viee séng Ba xdy dwng mé hinh
bé mat muc nuwde ngam phuc vu cho céng tac quan 1y, khai thac va sir dung nwée ngam bén viing
khu viee nghién cieu. Két qua nghién cieu chi ra s bién dong bé mdt muee nwée ngam khu viee nghién
citu bang mé hinh phat trién 3D, xdy dung ban do ddng tri vao mita mira va miia khé trong ndam, mé
hinh nay la cong cu hitu hiéu c6 thé dp dung, phuc vu céng tac diéu tra, quy hoach va quan Iy khai

théc tai nguyén nuwée nham phat trién kinh té xa hi bén viing trén luu viee séng Ba.
Tir khod: Nwde ngam; Ban do dang tri; M6 hinh 3D; Liwu viee séng Ba.

Ban Bién tap nhan bai: 25/4/2017

1. Pit van dé

Trong bdi canh bién ddi khi hiu dang tac
dong manh mé¢, tinh trang han han, thiéu nudc
nghiém trong trén cac khu vyc Nam B9, Nam
Trung B va Tay Nguyén trong do c6 luu vuc
song Ba. Viéc khai thac va su dung chua c6 quy
hoach thdng nhat, khai thac qua mirc phuc vu san
xudt da 1am sut giam muc nudc ngam (muc nudc
ngam tai Pak Lik, Gia Lai, dic biét 13 cac khu
vuc trong cdy cong nghiép dai ngay), khai thac
nudc mit va nude ngam chua co sy phdi hop,
diéu phdi nhip nhang. Tinh trang nay da anh
hudng rat 16n dén viéc khai thic nudc ngam theo
nhu cau str dung, nhat 1a trong nhitng nam kho
han. Mot s khu vuc trén luu vuc song Ba khi
tién hanh khoan khai thac nudc ngﬁm phuc vu
cho céac nhu cau sinh hoat, sir dung nudc sau
hang 100 m nhung cling khong c6 nude.

Hé théng mang luéi cac diém quan tric nudc
ngam chil yéu tap trung tai mot s6 ving do thi
16m, dong dan cu trén luu vye. Cac khu vuc phat
trién nong 1am nghiép thi gan nhu chua ¢ cac
diém quan tric nudc ngam, dé c6 ngudn s lidu
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dﬁy du phuc vu diéu tra, quy hoach vi¢c str dung
tai nguyén nudc hop 1y, hiéu qua can c6 diéu tra,
khao sat bo sung dir liéu myuc nudc ngém trén
Iru vuce theo nhirng ving con thiéu. Dua trén co
s& dur liéu muc nudc ngﬁm gilta mua mua, mua
kho két hop voi két qua diéu tra khao sat muc
nudc ngém tai thuc dia ung dung cac mo hinh
TIN, GRID hoic c6 thé két hop ca hai mé hinh
xdy dung mé hinh s6 bé mit myc nudc ngam
vao mua mua, mua khé phuc vu cho cong tac
quy hoach, khai thac va sir dung nuéc ngdm hiéu
qua dam bao phat trién kinh té - x4 hoi bén vimng
trén luu vuc song Ba.

2. Phuwong phap nghién ciru

2.1 Thu thdp dir liéu, diéu tra khdo sdt thuc
dia

- Thu thap dit liéu tir cac 16 khoan

S liéu muc nudc ngﬁm trén luu vuc song Ba
thong qua mang ludi cac 16 khoan quan tric
nude ngdm hang nim trén lwu vue séng Ba duoc
b6 tri thanh mang ludi cac tuyén quan tric trén
lru vie séng Ba véi sb luong 27 16 khoan quan
trac hang nam, bao gdm céac diém quan tric doc
1ap, cum diém quan tric tap trung. Két qua muc
nude ngam trung binh qua cac nim dugc thong
ké theo bang 1.
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Bang 1. Myc nweée ngam trung binh giai doan 1995 - 2014 tai cdc diém 16 khoan
quan trac hang nam trén luu vuc song Ba

" A Muc nude
Ten Toa dg Cao d9 ng.z‘im (m)
STT Xa Huyén cong 7 (m). Nhé Lén
trinh Kinhd¢ Vidod A £
i : nhit nhat
Thugng luu song Ba
1 AnBinh TX. An Khé LKI6T 102.65 13.95 408.926 400.89 405.52
2 AnBinh TX. AnKhé LKI17T 102.65 13.95  408.979 401.19 407.63
3  AnBinh TX. AnKhé LKI8T 102.65 13.95 409337 401.60 408.09
4  HaTam bik Po LK14T 102.45 13.99 445789 439.59 44574
5 TénAn bik Po LK15T 102.62 13.96 425246 418.82 430.15
6  Dbak TalLey Mang Yang LKI1IT 102.35 14.03 675.784  670.14 675.36
7 HRa Mang Yang  LKI2T 102.40 14.02  707.739 702.82 707.67
Nhénh séng AYun
8  Chu Rcam Krong Pa 7S 102.60 1330  121.331 107.96 118.62
9 IaRSuon Krong Pa LK31T 102.58 1329 139933 12736 138.74
10  IaRSuon Krong Pa LK32aT  102.59 13.30  121.950 115.88 119.81
11 IaRSuwon Krong Pa LK33aT  102.59 1330  121.400 115.30 119.31
12 Chu Rcam Krong Pa LK35T 101.68 13.29 123509 112.82 117.25
13 Chu Rcam Krong Pa LK36aT  102.60 1330 124350 113.04 117.72
14 Chu Rcam Krong Pa LK37T 102.60 1330  123.844 112.71 117.15
15 Chu Rcam Krong Pa LK38T 102.62 1332 124.654 117.96 120.90
16  Chu Rcam Kréng Pa LK39T 102.62 1332 128354  122.77 127.52
Nhénh séng Phi Thién
17 TT.Pha Thi¢én Phd Thién 348 102.32 13.54 175192 16798 173.94
18 TT.Phu Thién Phua Thién C7a 102.32 1352 180.814 176.87 179.92
19  TT.Pht Thién Phu Thién C7b 102.32 13.52  180.780 173.63 180.78
20  TT.Pht Thién Phu Thién C7c 102.32 13.52  180.801 174.48 179.13
21 TT.Pha Thién Phd Thién C7o 102.32 13.52  180.824 17695 179.36
22 TT.Pha Thién Pht Thién CB1-1V 102.32 13.51 180.987 176.94 179.30
23 IaPiar Phi Thién CR313 102.36 13.50  167.220 164.15 167.77
24  TT.Pht Thién Phu Thién DL13 102.31 13.53 170.000 670.14 67536
25 TT.Pha Thién Phu Thién LKISIT  102.32 13.54  175.192 16820 173.95
26  TT.Pha Thién Pht Thién LK152T 102.32 1354 175280 168.37 173.03
27  TT.Pha Thi¢n Pht Thién LKI153T  102.32 1354 175520 168.34 173.57
Phan tich két qua quan trac muc nudc ngam  vuc song Ba.

trén luu vuc song Ba tai cac diém quan tric 16
khoan cho thay:

Muc nudc ngam giita miia mua va mua kho
khong déng nhat trén luu vue, 1on nhét tai 16
khoan LK31T c¢6 bién do dao dong la 11,38 m
cho théy tai khu vuc nhanh song Ayun vé mua
kho viéc khai thac st dung nudc ngﬁm la kho
khin, gan nhu khéng c6 nudc nén han ché to
chtre khai thac.

Bién d¢ dao dong muc nudc ngam nho nhat
tai 16 khoan CB1-IV 14 2,36 m cho théy trén luu
vuc nhanh song Phu Thién ¢6 ngudn nudc ngam
kha 6n dinh gitra hai mua, c6 thé t6 chirc khai
thac phuc vu cho phat trién kinh té - xa hoi.

- Khao sat hién trang nuéc dudi dét trén luu

Trong qua trinh trién khai thyc hién dé tai
nghién ciru khoa hoc va cong nghé cip Bo, ma
$6 2015.02.12 d tién hanh khao sat thyc dia vé
muc nudc ngam trén luu vuc song Ba, thong qua
cac mau phiéu diéu tra, khao sat hién trang st
dung nudc dudi dat thyc hién trong thang 8 -
2015. Tong hop, phén tich thong ké 56 phiéu
diéu tra, khao sat hién trang muc nudc ngém trén
luu v song Ba, két qua muc nude ngdm tai cac
vi tri diéu tra duoc thé hién trong bang 2.

Qua két qua khao sat thyc dia myc nudc
ngam trén luu vuc song Ba cho thay: Bién do
dao dong muc nude ngam 16n nhat trén luu vuc
1a khu vyc sau hd thily dién An Khé vé dén thay
dién song Ba, myc nudc ngﬁm c6 bién do giao
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dong gitra mua kho va mua mua trung binh tur 8
- 15 m, ¢6 diém theo diéu tra bién dong muc
nude ngam 1én t6i 91 m (diém 44), thé hién sy
mét can bang va thiéu hut ngudn nudc trén khu
vuc nay, tranh bd tri cac cong trinh khai thac

nude ngam trén khu vue nay vi ngudn nudc vao
mua kho gn nhu khong c6. Pay ciing thé hién
su anh hudng cua qua trinh chuyén nuéc cua
Thuy dién An Khé tir song Ba sang song Con cua
tinh Binh DPinh.

Bang 2. Hién trang muc nwoc ngam tqi cdac diem diéu tra, khdo sat trén luu vuc song Ba

Toa dd vi tri diéu s Bién d
‘ d tr.a Muc nwéc ngam (m) mue d Chét
TST hi nu’.(rc lwgng M}l ¢ dich
Kinh d6 Vido T ap Ca? Trung binh ng?lm nuoc str dyng
nhat nhat (m)
1 109.31 13.07 10.0 11.5 10.9 1.5 S, T A
2 109.27 13.12 8.3 11.6 10.3 33
3 109.23 13.03 11.2 17.2 14.8 6 S, T SH, A
4 109.30 13.04 8.8 16.8 13.6 8 T, M SH, TC, A
5 109.31 13.07 8.9 16.9 13.7 8 P TC, TG
6 109.33 13.00 16.6 20.6 19.0 4 P, T SH, TC
7 109.31 13.07 19.2 21.7 20.7 2.5
8 109.16 13.01 12.9 20.4 17.4 7.5 P SH, A
9 109.23 13.00 17.0 21.5 19.7 4.5 P SH
10 109.25 13.07 13.3 21.3 18.1 8 A% SH
11 109.24 12.96 13.6 21.6 18.4 8 \% SH, A
12 109.09 13.05 21.0 37.0 30.6 16 SH
13 109.04 13.06 35.2 45.2 41.2 10 S SH, A
14 109.05 12.96 46.6 55.6 52.0 9 SH
15 108.99 13.05 66.8 70.3 68.9 35 SH
16 108.92 13.02 85.8 94.3 90.9 8.5 Nuéde duc SH, TC
17 108.64 13.24 130.3 133.3 132.1 3 SH, TC
18 108.92 13.09 137.6 144.6 141.8 7 P SH, TG
19 108.56 13.34 109.4 148.4 132.8 39 SH, A
20 108.74 13.27 145.8 147.8 147.0 2 SH
21 108.62 13.13 149.6 154.1 152.3 4.5 A% SH
22 108.52 13.38 156.8 159.3 158.3 2.5 SH, TG
23 108.44 13.42 166.0 169.5 168.1 35 P SH
24 108.53 13.08 150.7 167.7 160.9 17 \Y SH, TG
25  108.37 13.33 169.7 171.2 170.6 1.5 SH
26 108.54 13.44 165.3 170.3 168.3 5 Fe SH
27  108.82 13.20 136.1 169.1 155.9 33 SH
28 108.40 13.49 168.7 174.7 172.3 6 T SH, TC
29  108.48 13.57 178.3 179.8 179.2 1.5 T SH, A
30 108.46 13.50 174.4 179.4 177.4 5 T SH, A
31 108.32 13.61 177.0 179.5 178.5 2.5 A% SH
32 108.41 13.63 200.9 202.4 201.8 1.5 T SH, A
33 108.89 12.99 217.1 223.1 220.7 6 SH
34  108.71 13.37 199.3 226.8 215.8 27.5 T, S SH, A
35 108.51 13.26 217.5 221.5 219.9 4 SH
36 108.59 13.53 235.7 238.2 237.2 2.5 A% SH
37 108.59 13.77 354.2 358.2 356.6 4 T,S SH, A
38 108.79 12.99 368.0 374.0 371.6 6 A% SH
39 108.82 12.97 384.8 391.8 389.0 7 A% SH, TG
40 108.41 13.71 391.6 397.6 395.2 6 \Y SH
41  108.46 13.79 399.9 403.9 402.3 4 SH
42 108.59 13.91 386.8 389.8 388.6 3 P SH, TC
43 108.65 13.95 422.4 425.9 4245 35 SH
44 108.59 14.06 342.6 433.6 397.2 91 P SH
45  108.45 13.88 413.8 443.8 431.8 30 P SH
46  108.56 13.99 446.0 448.5 447.5 2.5 SH
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Toa d¢ vi tri diéu o Bién do
: * tr.a Muc nudc ngam (m) mwe * Chét
S : nwéc lwong M,l'l ¢ dich
T Kinh d6 Vido Tha}p Ca? Trung binh ngﬁm nwoc str dung
nhat nhat
(m)

47 108.33 13.97 415.8 448.8 435.6 33 P SH, TG
48  108.61 14.13 449.5 459.0 4552 9.5 P SH
49  108.69 14.05 458.7 464.7 462.3 6 P SH, TG
50 108.66 14.10 456.4 466.4 462.4 10 SH
51 109.16 13.12 27 31 29 4

52 109.19 13.08 5 23 14 17 S SH
53  108.49 12.94 367 371 369 4 M

54 108.60 12.80 340 354 347 14 S SH
55 108.42 13.04 310 317 313.5 7 S SH
56 108.61 12.94 303 311 307 6

Chu giai: S la nuwoc sach, T la nuoc trong, M la nuoc nhiém man, P la nuwoc nhiem phen, V la nuoc
nhién voi, SH la nudc dung trong sinh hoat, A la nuwoc dung dwoc cho an uong, TG la nuwoc dung

trong tam gidt, TC la nwée dimg cho tudi cay.

2.2 Phuong phdp xdy dung mé hinh sé bé mat

a) Mé hinh s6 bé mat mang lwdi TIN (Trian-
gle Irregular Nework)

Dé hinh thanh mé hinh sé bé mit DEM (Dig-
ital Elevation Model) theo mang ludi TIN, c6 hai
cach st dung cac diém dir lidu:

- Cach 1: Xem xét tit ca dit liéu dé xay dung
mot mang ludi tong thé. Pay 1a mot phuong
phap tiép can hang loat (hodc tinh) t6i cic tam
giac Delaunay cua tap hop cac diém dir licu.

-Céach2: B6 sung hodc loai bo cac diém trong
khi xtr ly tam giac. Day la mdt qua trinh dong va
do d6 dugc goi 1a tam gidc dong vi mdi lan thay
d6i cau tric khong can xay dung lai toan bo
mang ludi.

Dir lidu khong gian c6 thé c6 & mot trong hai
dang: vector hodc raster. Vi vay, cac tam giac c6
thé & dang vector hodc raster. C6 thé chuyén doi
cac dir li¢u vector sang raster va sau d6 tam giac
hoa dudi dang raster. Nguoc lai, ciing co thé
chuyén doi dit liéu raster vao vector va sau do
tam giac hoa dudi dang vector.

C6 nhiéu tiéu chi cho viéc xay dung cic tam
giac dan dén nhiéu phuong phap dugc xay dung.
Phuong phap dugc sir dung pho bién hién nay la
dua trén tam giac Delaunay, tam giac nay c6 mot
moi quan hé kép véi so d6 Voronoi. Do vy
mang tam giac Delaunay c6 thé duoc hinh thanh
mot cach truc tiép béng thudt toan hoac gian tiép
thong qua so dd Voronoi [2].

Cac tam giac dudi dang raster thuong dugc
xay dyng thong qua cac so dd Voronoi bai vi
trong khong gian raster, xdy dung cic so do
Voronoi 12 d& dang hon nhiéu so véi tam giac
Delaunay.

Co sor
Raster

h 4 ¥

Phwong thirc

Co so
Vector

Phuwong thirc

tinh déng

Sor db Voronoi

I Mang tam giac khéng déu (TIN) |

Hinh 1. Céc cdch tiép cdn xdy dung mang luéi
TIN

b) Mé hinh s6 bé mdt mang luéi GRID

Mo hinh s bé mat DEM (Digital Elevation
Model) con dugc goi la DEM dang ludi 6 vudng
quy chuan hay ma tran d¢ cao (Altitude matrix).
Céc diém do cao trong DEM dang nay dugc bd
tri theo khoang cach déu dan theo hai huoéng toa
d6 X, Y dé biéu dién dia hinh. Trong m6 hinh s6
d6 cao dang nay toa do mat phéng ctia mot diém
mat dért bat ky c6 do cao Z (Zij) dugc xac dinh
theo s0 thu tu (i, j) cua 6 luoi theo hai huong
trén, tirc la:

XiZXO‘H.AX(i:O, I,... My _ 1)

)
Yj =Y0 +j. Ay G=0,1,..., ny_l)
(2)

TAP CHI KHi TUQONG THUY VAN

S6 thang 06 - 2017



BAI BAO KHOA HQC

Trong do: X, Yy la toa do cua diém géc Tudi
6 vudng (thuong 1a diém goc thap bén trai cia
ludi); Ax, Ay la khoang cach ctia mat ludi trén
cac huéng X vaY; ny, ny la s6 6 ludi trén hudng
X va'Y ctia md hinh s6 d6 cao.

Céc mét lu6i trong DEM dugc thé hién theo
hai hinh thirc, hodc 1a cac diém d6 cao (luu trit
theo diém) nhu DEM ciia My, hodc 1a ca mot
pixel véi kich thude 1a khoang cach mét ludi nhu
trong truong hgp DEM 90 ciia Uc. Trong truong
hop nay cau triic cia DEM hoan toan giéng véi
cAu trac raster cua file anh s6. Mic du trong cdu
tric dang Grid, s6 diém mat ludi co thé 16n hon
s6 diém do cao trong mang TIN nhiéu 1in nhung
dung luong tép tin lai thuong nho hon do ¢6 ciu
triic va céach luu trir don gian hon.

Hinh 2. Ban do dang tri muc
nwoc ngam mua kho trén luu
vie song Ba

3. X4y dwng mé hinh s6 bé mit muc nwée
ngam trén lvu vire song Ba

Phan tich s liéu muc nuée ngﬁm thu thap
hang nam qua hé thong 16 khoan trong bang 1 va
s6 lidu diéu tra, khao sat nude ngém trén thuc
dia bang 2, tng dung cac thuat toan mo hinh hoa
bé mit TIN, GRID véi phuong phap ndi suy
Kringing [4], két hop véi mé hinh s6 ArcGIS 3D
Analyst [1] d4 x4y dung duoc ban d6 dang tri bé
mit myc nudc ngdm [5] trén luu vuc song Ba
vao mua kho hinh 2 va mua mua hinh 3 va xay
dung mo hinh 3D bé mit chira nudc vao mua
mua va mua kho trén Iuu vuc song Ba (Hinh 4).

Duya trén mé hinh 3D di xdy dung duoc bd
tri vi tri cac tuyén mit cit ngang trén luu vuc
song Ba (Hinh 5) dé xay dung mit cit biéu thi bé
mat muc nudc ngém trén luu vyc song Ba vao
mua kho va mua mua (Hinh 6).

Hinh 3. Ban do dang tri muc
nwoc ngam mua mua trén luu
viee song Ba

Cita bién

Séng, sudi

Hinh 4. M6 hinh 3D bé mdt
muyc nuwoc ngam (DEM) luu vuc
song Ba trén nén GIS
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4. Két luan

Muc nuéc ngam giita hai miia kho va mua
khu vyc ha luu ¢ bién dong khong 16n. Béi véi
khu vyc thugong luu cua luu vuc muce do bién
dong muc nudc ngam chénh léch 16n giita hai
mua cho thiy mirc d6 thiéu nudc vao mua kho
trén luu vue 13 18 rét duoc thé hién o trén mo
hinh 3D biéu thi bé mat tang chira nudc vao mua
kho va mua mua trén nén GIS.

Khu vyec tir sau dép thuy dién An Khé dén hod
thity dién song Ba c6 myc nudc ngam vao mua
kho rét thép, nén han ché bd tri cac cong trinh

khai thac nuéc ngdm phuc vu cho nhu cau phat
trién kinh té xa hoi, dy ciing 1a 4nh hudng cua
qua trinh chuyén nudce tir thuy dién An Khé tir
song Ba sang song Con tinh Binh Dinh.

Ban do déng tri va mo hinh s bé mat muc
nudc ngé”lm la nguén dit liéu thé hién muc do
bién dong muyc nudc ngam trén luu vic song Ba
giita miia mua va mua kho phuc vu tét cho cong
tac diéu tra, quy hoach, quan 1y va khai thac tai
nguyén nudc phuc vu phat trién bén vimg kinh té
- xa hoi trén luu vuc song Ba.

Loi cam on: Tac gia bai bao xin chan thanh cam on sy giup do va cung cdp cdc tw liéu tir nhom

nghién civu thudc dé tai “Nghién ciru iing dung cong nghé dia tin hoc ndng cao chat hrong dir liéu

khéng gian phuc vu céng tac diéu tra, quy hoach tai nguyén nwée”, md sé: 2015.02.12 dé tai khoa

hoc va cong nghé doc lap cdp Bo.
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SETTING UP THE DIGITAL MODEL OF GROUNDWATER SURFACE
OF BA RIVER BASIN FOR WATER RESOURCES
MANAGEMENT AND PLANNING
Nguyen Ba Dzung!

"Hanoi University of Natural Resources and Environment, Vietnam

Abstract: The shortage of water is increasingly serious, the exploitation and use of ground water
is not appropriate. This leads to reduce ground water level on in the Ba basin. Study on building the
groundwater table on Ba River basin basing on the field survey data and analyzing data from the
monitoring hole system over the last 20 years. Building the model of surface groundwater for sus-
tainable management, exploitation and utilization of underground water in the study area has been
based on the surveying, researching and analyzing data of groundwater level on Ba river basin.
The result of study shows the variation of groundwater surface in the study area built by 3D model;
making the contour maps in the dry and rainy seasons. This model is a effective tool which can be
applied and served for investigation, planning, managing, and using water resources with the aim
to develop socio-economics sustainably on Ba River basin.

Keywords.: Groundwater, Contour map, 3D model, Ba River basin.
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