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KET QUA NGHIEN CUU ANH HUONG
CUA PIA HINH MAT PA GOC PEN KHA NANG TRU NUOC
DUOI PAT TRONG CAC TANG CHUA NUOC BO ROI TRAM TiCH
PE TU VUNG LUU VUC SONG CAI PHAN RANG, TINH NINH THUAN

ThS. Nguyén Minh Khuyén,

KS. Poan Vian Long,

KS. Bui Cong Du

Cuc Quan ly Tai nguyén nuoc-Bo Tai nguyén va Moi truong

Tom tat: Ninh Thudn nam gdn tron trong hru viee song Cai Phan Rang c6 46 song, suoi chinh va co
4 ting chita nudce chinh. Néu dénh gid Zu"ong sinh thity hang nam do mua Ion gdp khoang 10 lan so
VGi nhu cau sir dung nwée. Mdc di, ving nghién cizu ¢6 nguon nueée cung cdp ¢6 kha nang chira
nudc nhung thuong xuyén thiéu nudc vao mia kho. Bai béo nay trinh bay két qua nghién ciru
nguyén nhan dnh huéng dén kha ning trit mede dudi dat trong tang chita nude bo roi tram tich Dé
tir vimg heu viee séng Cai Phan Rang trén co s nghién cieu phdn chia Kiéu dia hinh déa goc trong
viing thanh 2 kiéu, gom: “bon triing cuc bo” va “déc lién tuc ra bién”. Két qua cho thdy ving cd
kiéu dia hinh da géc dang “bon tring cuc bo” ¢o kha nang trit nudc 16t hon.

Summary: Ninh Thuan is located almost entirely in Cai Phan Rang river basin has 46 rivers,
main streams and 4 main aquifers. If assess the amount of annual generated water due to
rainfall, it is about 10 times larger than the water use demand. Although the study area has a
water supply source has water holding capacity but always lack of water in the dry season. This
study, research causes affecting the groundwater retention ability in unconsolidated Quaternary
sedimentery aquifer in Cai Phan Rang river basin on the basis of researching division of
bedrock topography types in the region into 2 types, as follow: “partial downwarping” and
““constant slope to the sea”. The results showed that the region with type of bedrock topography
“partial downwarping” has better water retention ability.

I. GIOI THIEU day va cac tang chira nudc nhung Ninh Thuan

Tinh Ninh Thuan c6 dién tich tw nhién khoang ~ 1UOng xuyén thicu nuée vao mua kho. Vi
3.1 nghin km2 [2]. Néu danh gi4 lugng sinh YAy hién tuong nay 6 thé do cic nguyén
thuy hang nam do mua trong vung khoang 5,9 nha}n: de,;c .‘?‘em cau tl:uc ta:ng, ‘phlfc }36 C\h ua
triéu m3 (tuong duong 16,2 nghln m3/ngay) nuqc; De, uep nhA@n fuoc t Elam t.u; be mf'lt va (’ie
I6n gap khoang 10 1an so v&i nhu cau su dung thoat fuloe Ta song ra blenﬁ Tlep’ nhar} furoc
nude. Trong ving ¢6 46 song, sudi co chiéu mura ngam kho’ng nhl? u ‘?0 tar;g clzua mong C,hl
dai tr 10km tré 18n [3] thudc hé thng song tr}r dl{qc ft PUIOe; hog}c 16p Eiat nzat ‘,chan} auoe
Céi Phan Rang va c6 4 ting chtra nuGc chinh, yeu nen hinh thanh'dorlg Cha;y matx kfn va .thQ?F
2 ting khong chira nuéc (D¢ t khong phan 2 Pién nhanh do dia hinh doc. Bé tim loi giai
chia; Holocen; Pleistocen; Jura; ting khong th'ih cho‘(ﬁzac nguyen nhan neu Eren gan €0
chira nuéc trong tram tich phun trao Kreta (K), nhlveu ng}l 1en cuy. Bfl : bf"‘o hay tt;lnhv ba¥ k;e t
Magma xam nhap Paleozoi — Mez0zoi). Méac qua ngh}en cuu ve 1§1euvd1a h'[‘ h be, mat d,e.l £o¢
du, ¢6 ngudn nudc cung cap c6 hé théng song anh hug neg de:n kha’ nang tru nuoe dumﬂda’t

trong tang chua nudc bd roi tram tich B¢ tir
trong vung nghién ciru.

Ngwoi phan bién: PGS.TS Pham Quy Nhén
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Il. CACH TIEP CAN VA PHUONG PHAP
NGHIEN CUU

2.1. Céach tiép can

- Nghién ctu tong quan ting chira nudc nam
trén nén da goc va dia hinh bé mat da goc.

- Phan chia kiéu mit dja hinh dé gc.

- Nghién ctru mbi quan hé giira kiéu mat dia
hinh da goc va kha nang khai thac cta tang chira
nudc bo roi trong tram tich D¢ tur.

- Kiém ching két qua nghién ciru: khao sat
thuc dia vé kha nang khai thac nudc dudi dat
tai cac viing c6 bé mit dia hinh d4 gbc kiéu
“bdn triing cuc bd”, “ddc lién tuc ra bién”.

2.2. Co sé phan loai mit dia hinh da goc
- Cao d6 ctia mit dja hinh so véi mién thoét.
- Tinh nirt né, hé s6 thim cua dat da.

- Pic diém dia hinh bé mit da gbc: dbc, bon
triing cuc bo.

2.3. Phuwong phap nghién ciru

- Stir dung phuong pl}ép GIS dé phan chia kiéu
dia hinh bé mat da goc.

- Phuong phap khao st thuc dia vé kha ning
khai thac nuéc dudi dét tai cac ving c6 bé mit
dia hinh da gbc kiéu “bdn triing cuc bo”, “ddc
lién tuc ra bién”.

1. PAC PIEM PIA CHAT THUY VAN CUA CAC
TANG CHUA NUOC

3.1.Tang chira nwée 16 hong trong tram tich
D¢ tir khong phan chia (Q)

Tang chira nudc phan bd rai rac & nhiéu noi
trong ddng bang Phan Rang. Doc song Céi
Phan Rang va mot vai noi khac. Doc hai bo
song Lu, tor Nhi Ha dén gﬁn Phudc Dan, tir
Quan Thé dén Lam Hai. Pat da chira nude 1a
cudi, soi 1an sét, cat hoic sét pha, cat pha. Hé
s6 thim cua sét pha tir 0,1 — 0,5m/ng, con cua
cét, cat pha tir 5 — 8m/ng. Bé day cua tang
chira nuge tir 5 — 15m. Chiéu sdu muc nudc
tinh tr 1,5 - 3,0m.

Bién d6 dao dong muc nudc trong nam tur 5 —
6m, luu lugng cac mach nudc dao dong trong
khoang tur 0,1 — 0,2/s.
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Ngudn cung cip cho ting chira nude 1a nude
mua va nudc tr cac doi chira nude trong vé
phong héa cua gbc. Do su cung cip tir d6i
chira nuéc trong vé phong hoa ciia goc da tao
nén ap lrc cuc bd cho tang chira nudc tram
tich B¢ tir & xung quanh thon Quan The 1. Tai
day nude dudi dat xuat 16 18n trén mat dat hinh
thanh mot viing lay.

3.2. Tang chira nuée 16 hong trong trim
tich Holocen (gh)

Tang chira nudc phan bb cha yéu ¢ dong bang
Phan Rang va rai rac theo cac song nho. Dat
da chira nude duoc hinh thanh tir nhiéu ngudn
gdc: song — dam 1y (abQ,), séng - bién - dam
lay (ambQ), bién (mQ5) va bién — gi6 (MvQ,).

Tram tich séng - dam lay phan b6 ¢ trung tim
dong bang dién tich rong, doc QL1 tir Ninh
Hai dén Phan Rang va doc qudc 1§ 27 tir
Phudc Son dén cira song Cai Phan Rang. Dét
d4 chira nudc la cat 1an san, soi, sét, sét pha.
Hé s6 thim cua cat 1an san so6i 1-3m/ng. Bé
day cua tang chtra nuéc 0,5 — 3m. Luu lugng
ctia mach nude 0,05 — 0,11 1/s.

Tram tich song - bién - dam ldy phan b thanh
nhitng khoanh nho quanh Phudc Dan, doc
song Cai. Dat da chira nuéc 1a cat 1an san, cat
pha, sét pha. O nhitng noi thanh phan chii yéu
la cét 13n san, hé s6 tham dat 10 — 25m/ng, con
néu 1a cat pha, sét pha 0,4 — 5m/ng. Bé day
tang chira nude 3- 20m. Chiéu sdu muc nudc
tinh 0,5 — 1,5m. Bién d6 dao dong myuc nudc
trong nam 0,5m.

Tram tich bién phan bd trén cac thém bién cao
1-2m, c6 noi 4 —5 m, & Van Hai, Pong Hai,
bic Nhon Hai va mot dai ven bién tir ctra song
Cai Phan Rang dén bic Viing Tron. Dét da
chtta nuée 13 cat chira san ho, vo sO, hén. BE
day cua tang chira nudc 5 - 25m. Hé s tham
10m/ng.

Tram tich bién gi6 phan bd phia Nam Phan
Rang, ven b bién tir cira song Cai Phan Rang
dén miii Dinh. Thanh phan dat da chira nudc 1a
cét hat nho v6i bé day 4 — 6m, ¢6 noi toi 10 —
15m. Chiéu sdu muc nuGc tinh 1 — 3m. Luu
lwgng cac mach 16 0,1 — 0,51/s. Ty luu lugng 16
khoan 0,1 — 1,011/s. H¢ s6 tham 1 — 5m/ng.
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3.3. Tang chira nuwée 16 hong trong trim
tich Pleistocen (gp)

Tang chira nudc phan b rong rdi & dong bang
Phan Rang, nhung phan 16n dién tich bi phu
boi cac tram tich tudi Holocen. Ching chi 16
trén mat dat thanh nhimg khoanh ria phia bic,
phia tiy va phia nam ddng bang va ving dong
béng cao Ninh Hai. Dat d4 chtra nude duge tao
thanh tir nhidu ngudn gdc: trim tich song,
bién, bién — gi6, séng - bién.

Pat d4 chira nude chi yéu 1a cudi, soi, cat, lan
bui sét mot s6 noi 1an san ho. B day tang
chtra nude 5 — 30m

Chiéu sdu muc nudc tinh tr 1 — 3m. Luu
lwong céac 16 khoan thuong gip tir 1-5 I/s. Hé
sb tham 0,1 — 10m/ng. Bién d0 giao dong muc
nudc thuong tur 1-3m.

Céc tram tich Pleistocen tuy c6 nhiéu ngudn
gdc khac nhau nhung thanh phan thach hoc
twong ddi ddng nhat, do vay c6 thé gop chung
thanh mot don vi chira nude. Pay 1a don vi ¢
y nghia nhit & dong bang Phan Rang. Ngudn
cung cap cua né chu yeu la nuéc mua, nudc
song Céi Phan Rang, séng Lu, kénh Nhat.
Nudc mua, nude song da thaim qua dién tich
XUat 10 cua no trén mat dat dé hinh thanh céc
vung nudc nhat.

3.4. Tang chira nuwée 16 hong trong trim
tich Neogen (n)

Tang chtra nude trong tram tich Neogen 16 ra ¢
khu vuc nti Maviet, voi dién tich khoang
10km? va mot dai hep & phia Pong Nam lang
Son Hai thudc x@ Phudc Dinh, huyén Ninh
Phudc.

Thanh phan thach hoc 1a cat két, cat két 1an
nhiéu manh vun san ho, cat san két véi xi
mang la carbonat.

Bé day chung cua ting khoang 8m — 15m.

Tang chira nudc ndy nhin chung c6 mirc do
chira thudc loai ngheo. Két qua hut nudc thi
nghiém tai giéng dao thon Son Hai xa Phudc
Dinh trong qua trinh khao sat cho luu lugng
Q=0,48/s, twong Ung v6i muc nudc ha thip
S=0,1m.

Tom lai, do dién phan bd hep va kha ning
chira nuéc kém thuoc Loai nghéo nude, nén
tang chira nude chi co kha ning cung cip nudc
don 1¢, quy mé nho hd gia dinh.

3.5. Tang chira nuéce khe nit tram tich luc
nguyén Jura (j)

Phirc h¢ chira nudc phan bd rong rdi trong
tinh. Thanh phﬁn dat da chaa nuée 1a sét, cat,
bot két nit né. Hé sé tham tir 0,1 — 0,3m/ng.
Bé day cua d6i chira nude tir 03 — 50m. Chiéu
sau muc nude tinh tr 1 — 5Sm. Bién d6 dao
dong myuc nudc trong nam tir 0,3 — 1,5m. Luu
lugng cac mach nuée tir 0,01 — 5l/s. Thanh
phan hoa hoc cua nuéc 1a bicacbonat hay
bicachonat, clorua-canxi, magié. Tang chua
nudc ¢6 muc d0 chira nudc kém thudc loai
ngheo nudc.

Ngoai ra trong luu vire ¢On ¢6 c4c thanh tao rat
nghéo nudc hodc khoéng chira nuéc nhu: Tang
chtra nudc khe nirt tram tich phun trdo Kreta (K);
Tang chita nwéc Magma xam nhdp Paleozoi —
Mezozoi. So d0 dia chét thiy vin va c4c mat cat
dugc thé hién & hinh 1, hinh 2, hinh 3.

Trong sé cdc tang chira nude néu trén thi tang
chita nuwde Holocen va Pleistocen c6 y nghia
khai thac phuc vu cdc muc dich sinh hoat va
san xudt trong Ving.
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Hinh 1. So'd6 dia chét thiy vén vang nghién cuu
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Hinh 3: Tuyén mét c&t dia chét thiy van Il - Il

IV. KET QUA NGHIEN CUU PIA HINH MAT DA
GOC VOI KHA NANG TRU NUOC DUOI DPAT
TRONG TANG CHUA NUGC BO ROI NAM TREN.

4.1. Ngudn bd cip cho nwée dwéi dat

Luong mua phan bd tir 800mm & ving ven
bién dén khoang 1800mm ¢ ving nui. So d6
dang mua thé hién ¢ hinh 4. Két qua nghién
ctru hé s6 thdm bé mit [7] cho thay hé sé tham
cua 16p dat da bé mat kha 16n va bién doi tir
0,01 m/ngay dén 3,0m/ngdy, viing cét ven bién

Hinh 4: So dé déng lupng mua khu vy nghién cuu

chii yéu c6 hé s6 tham tir 1,0 dén 3,0m/ngdy.
Ngoai ra, vung nghién ciau c6 khoang 22%
dién tich c6 tham phu 1a rung ty nhién loai
giau va 13% loai ngheo, phan bb ¢ khu vuc
thugng luu luu vuc song Cai Phan Rang. So
d6 tham phu thé hién & hinh 5. Nhu vay, trong
viing ¢6 tham phu c6 chat luong tot & phia
thuong luu va ngudn bd cdp cho nude dudi dat
chi yéu tir nwdc mua, nude mit thim tryc tiép
xudng tang chira nudc.

b
CHOU GIAI
Rimg 1y nhién giay va
l:l trung binh
Rimg nf nhifn ngheo
[ pérchu yén lia
L pairwa mau

Hinh 5: So'd6 phén bd thém phd thue vét khu vie nghién cuu
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4.2. Phan loai bé mit dia hinh da gbc

a) Bdc diém dia hinh bé mat dd goc:

- Cao d6 cuia miat dia hinh da goc: Theo két
qua nghién ctru “Panh gia chat luong va trit
lwong nuée dudi dat cac xa ven bién tinh Ninh
Thuan” va céc tai liéu khoan tham do, do dia
vat 1y thudc du an “Lap ban do dia chit thiy
van ty 1& 1: 50.000 cac tinh Ninh Thuén, Binh
Thuan” cho thiy cao d6 mit dia hinh viing da
gdc bi phit boi ting chira nude bo rdi trong

trim tich D¢ t& ¢6 cao do tir -39m dén +56m,
co dién tich khoéng gin 600km?, trong dé c6
khoang 103km? nam dudi myc nude bién,
gom ving 1 va Vung 3. So d6 dang cao do bé
mit da gdc va cac ving thé hién & hinh 6.

- Tinh niit né, kha ning trit nudc: Pa gbc nim
dudi cac tang chira nudc bo rdi trong ving
nghién ciru hau nhu khong nit né, khong chia
nude. Tong hop dic diém nat né cia da gbc
dugc thé hién ¢ Bang 1.

Béng 1. Tdng hop déc diém nut né cua dé géc tai mot s6 giéng khoan trong khu vure.

Chiéu | z.| Chiéusiu
STT| SHLK Vi tri sau lo dia nghien ctru |16 14 dia ting, d9 nirt né
: khoan chat (m) : :
(m) T Pén
X3 Phuéc Nam. huvén Cat bot ket mua xam den, cau
1 |LK8O4A|L. . ’ YU 70.0 | JIn | 45 | 33.8 |tao phan 16p day, kién trac hat
Ninh Phuéc . P
min. P4 it nit né
2 lpn7s  |X@ Phude Nam, huyén 5o | | 00| 450 [Riolitco chu tao dac xit
Ninh Phuéc
3 |LK608 X{S\ Phuéfl Thuan, huyén 250 K 215 250 ba grar}it méui trang nhat phét
Ninh Phudc xanh, cung chac
4 |LK606 Xa An Hai, huyén Ninh 65.5 K |545 655 b4 granit mau xam xanh dén
Phudc xam den, cimg chic
D4 granit mau xam sang, ran
Xa M$ Son, huyén Ninh chic. Phan trén da bi bién chét,
5 |GKMS1 Son 30.0 K |18.0| 30.0 dap vo, khe nut va mat truot
doc truc 15 khoan phat trién
6 INs1 |32 Ton Som huyen Ninhi 50 | |43 50 D granit rin chic
7 INsz |32 Ton Som huyen Ninh 53 |k |18 | 23 D granit rin chic
8 INS3 )s<§n My Son, huyén Ninh| 176 | k 1110| 11.6 Dé granit rén chic
x . . - Bot két voi bi bién chat nhiét
9 (Gkpp |52 Phude Pai. huyen Bich 564 | 1 |10.0| 380 |dong Iye manh va silic hoa,
mau den xam, riin chic
x . . - Bot két voi bi bién chat nhiét
10 |GKpp2 [R2 Phude Bal. huyen BAc 719 | yin 1150 710 |dong e manh va silic héa,
mau den xam, riin chic.
Bot két voi bi bién chat nhiét
11 |Gkpcy (K& Phude Chinh, “huyén 655 | 310 1120] 66.0 dong Iy manh va silic héa,
Bic Ai
mau den xam, riin chic.
Xa Thanh Hai -Thi xd Phan
12 |TH Rang - Thap Cham 20.0 K |16.5| 20.0 |[Da clng, ciu tao dic xit
X& My Hai -Thi x8 Phan . X < o
13 |MH Rang - Thap Cham 20.0 K [17.0| 20.0 b4 clng, cautao dic xit
5 Mo T8 Thi & b4 granit sang mau, thanh
14 |Lkeo7 X8 MY Hai -Thi x& Phan 563 |  1190| 263 |phin chi yéu Ia thach anh,
Rang - Thap Cham
ctng chic

Nguon: “Panh gid chat luong va triz luong nude dudi dat céc xa ven bién tinh Ninh Thudn”, ndm 2005, Lién doan BCTV - BCCT

Mién Nam.
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- Huéng dbc chung cua bé mit da gbe dbc lign
tuc ra huéng bién, c¢6 xen k& mot vai khu vuc
bon 16m cuc bd, gdm 2 ving chinh 1a: viing 1
c6 dién tich khoang 92km?, ¢4 cao do mit dia
hinh tir -39,0m (¢ tdm bon) dén 1,0m (¢ ving
ria); viing 2 c6 dién tich khoang 11km?, ¢6 cao
d6 mit dia hinh tir -4,0m (& tdm bon) dén 1,0m
(6 vung ria).

b) Phan viing mat dia hinh da gdc

Cin clr cac dic diém dia hinh bé mat da goc,
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c6 thé phan chia ra 2 loai dia hinh chinh, thé
hién & hinh 6, gom:

- Bon triing cyc bd: Ving 1 va viing 2, tong
dién tich khoang 103 km?, chiém khoang 3,3%
dién tich vuing nghién ctru.

- Déc lién tuc ra bién: viing 3 va phan con lai.

Phu 1én trén bé mat da gde 1a cac tang chira nudc
b roi trong cac thanh tao Holocen, Pleistocen.
Hudng van dong ciia nude dudi dat theo hudng
thoat ra bién dugce thé hién & hinh 7.

Hinh 6: So'd6 déng cao dé vé phén ving dia hinh mét d4 goc
khu wire nghién cuu

4.3. Panh gia kha ning trir nuéc dwoi dat
phuc vu khai thac tai cac khu vuc

Hién tai, c6 khoang 60% lugng nudc st dung
cho sinh hoat néng thoén va 10% nudc sinh
hoat d6 thi dugc khai thac tir ngudn nuée dudi
dat. C6 khoang 50 cong trinh cép nudc tap
trung, khai thac ngudn nudc dudi dat, véi luu
luong khoang 10.000m*/ngay va hang nghin
giéng khai thac nho 1¢ quy mé ho gia dinh.

Tuy nhién, kha ning khai thac, chit luong
nude dudi dat tai moi khu vue c6 khac nhau:

Ving 1: C6 kha ning khai thac 6n dinh ca 2
mua: cac phuong D6 Vinh, Bao An, Phudc
My, Pao Long, My Hung, Kinh Dinh, Tén
Tai, Phu Ha - TP.Phan Rang-Thap Cham va

Hinh 7. So d6 déng muc nudc tang chua nude gh

TT. Tan Dan, xa Phudc Thai, Phudce Héi’,
Phude Hitu - huyén Ninh Phudc. Dién phan bo
v&i tong dién tich khoang 92 km?.

Ving 2: C6 kha ning khai thac 6n dinh ca 2
mua: xa Tan Hai, Xuan Hai, HO Hai, Phuong
Hai - huyén Ninh Hai. Dién phan b6 khoang
58 km?.

Vung 3: C6 kha nang khai thac ca 2 mua, mua
kho bi xdm nhap man: xd Nhon Hai, huyén
Ninh Hai. Dién tich khoang 11km?.

Ving con lai: chi yéu khai thac trong mia
mua, mua kho, muc nudc suy giam khong co
kha ning khai thac. So d6 ving khai thac duoc
thé hién & hinh 8
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Hinh 8: So'do cdc ving co khd néng tr nude

Céc ving khai thac néu trén déu co quan hé
Vi ki€u dia hinh bé mat da goc nhu sau:

Vung 1 va ving 2: dia hinh bé mit d4 gbc ¢
kiéu bon triing cuc bo, do d6 ¢ kha ning trix
nude tdt hon, hinh 9 va hinh 10. Do d6, thuc té
trong khu vic ndy cac giéng khai thac nudc
duéi dat hién c6 c6 thé khai thac 6n dinh ca
mua mua va mua kho. Ty luu luong giéng
khoan thi nghiém tang chira nudc qp tai giéng
thi nghiém NM20 dat 0,45U/s, ting chtra nudc
gh tai giéng thi nghiém NT17 dat 0,25V/s.

Viing 3 va khu vic con lai: Tang chira nudc c6
bé day I6n, tuy nhién dia hinh bé mit da gdc
¢6 d6 doc 16n, dia hinh mat da gbc thap hon
muc nude bién (ving 3), xem hinh 11. Ving
con lai bé mat da géc cao hon muc nuéc bién.
Do do, thyc té trong khu vuc ndy céc giéng
khai thac nuéc dudi dat hién co dén mua khd
khong du nudc dé khai thac. Ty luu luong
giéng khoan thi nghiém ting chtra nudc qp dat
0,43/s (tai giéng thi nghiém NT20) dén 0,461/s
(tai giéng thi nghiém NT04).

Hinh 9: So'd6 méit ¢4t ving 1 c6 khd néing tri nude

Hinh 10: So d6 méit cdt ving 2 ¢6 khd nédng tri nude
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- Nguén cung cép nuéc do nuwdc mua, nudc
mat trong vung luu vuc song Cai Phan Rang
tuong doi lon, tham tryc tiep xudng tang chira
nuace.

- Pia hinh bé mit ciing nhu day céc tang chta
nude ving luu vuc séng Cai Phan Rang dbc
lién tuc ra bién, chi ton tai mot s6 viing c6 kiéu
bon triing cuc bg.

- Céc khu v triing cuc bo cua bé mit da goc
1a diéu Kkién chén, trit nudc dudi dit cho cac
ting chira nuéc bé roi ndm trén c6 thé khai
thac, cung cap nude cho muc dich sir dung ké
ca mua kho, nhung trit lvong khong 16n.

Hinh 11: So d6 mét cdt ving 3, thidu nude vé mua kho va bi
Xam nhdp man
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