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Ty |é che phu
rung toan quoc tang,

dat 42,03%

Ngay 31/3/2025, Thit truéng Bo Nong nghiép
va Moi truong Nguyén Quéc Tri da ky ban hanh
Quyét dinh s6 561/QD-BNNMT céng b6 hién
trang ritng toan quéc nam 2024,

Theo cong bo, dién tich ritng, bao gom ca dién
tich ritng chua du tiéu chi tinh ty 1é che phu cua
ca nudc nam 2024 la 14.874.302 ha, trong do, dién
tich rirng tu nhién la 10.133.952 ha, ritng trong la
4.740.350 ha. Dién tich ritng du tiéu chi tinh ty lé
che phu la 13.927.309 ha, trong d9, ritng tu nhién
10.133.952 ha, ritng trong 3.793.357 ha. Ty lé che
phu ritng toan quéc: 42,03%. Nhu vay so véi nam
2023, ca dién tich ritng va ty 1é che phu ritng toan
quoc déu tang. Cu thé, dién tich ritng tang 13.993
ha. Ty Ié che pht ritng tang 0,01%.
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DANH GIA HIEN TRANG
GHAT LUGNG VA BE KUAT PHUONG AN
BAO UE CAC TANG CHUA NUGC DUGI BAT
TREN DIA BAN BO THI
UINH VEN, TINH VINH PHUC

TOM TAT

Vung d6 thi Vinh Yén thudc tinh Vinh Phuc
nam trong vanh dai phat trién cla trung tam
kinh té trong diém mién Béc, dugc Thi tudng
Chinh Pht phé duyét quyét dinh 1a mot trong
8 tinh thudc vung kinh té trong diém Bac B
vao thang 11/2003, la vung lan téa clia tam
giac kinh té: Ha Noi - Hai Phong - Ha Long.
Trong qué trinh phat trién kinh té xa hoi cta
tinh Vinh Phuc, cac hoat dong lién quan dén
khai thac, s dung va phat trién tai nguyén
nudc dién ra ngay cang manh mé do nhu cau
st dung nudc clia cac nganh trén dia ban tinh
khéng nging tang cao ké ca chit lugng va sb
luong. Viéc khai thac nuéc dudi dat dé cung
c&p cho d6 thi da gép phan quan trong cho
su phét trién kinh té - x& hoi, nang cao chét
luong doi sébng clia nguoi dan [3]. Tuy nhién,
trong qué trinh khai thac nuéc da nay sinh va
tiém 4n nhiéu nguy co tac dong xau téi ngudn
tai nguyén NDB nhu: can kiét ngudn nudc, gia
tdng qué trinh 6 nhiém. Vi vay, viéc danh gia
chat luong nuéc va xay dung cac bién phéap
bao vé tai nguyén nudc dudi dat duoc xac dinh
14 nhiém vu rat quan trong va can thiét cho su
phat trién bén vimg tai dia phuong trong dé
c6 vung d6 thi Vinh Yén. Bai bdo da st dung
c4c phuong phap nhu thu thap, ké thira cac sb
liéu, téng hop tai liéu, léy va phan tich mau,

! Truong Pai hoc Mé - Dia chit
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@ Nguyén Thi Hoa', Nguyén Thi Thu Huyén!,
Nguyén Phuong Dong’

Phuong phap théng ké va xir Iy dit liéu, Phuong
phap ban dé dé nghién ctru hién trang vé chat
luong nudc dudi d4t tai khu vuc nghién cau tu
dé dé xuht phuong an bao vé bao vé cac tang
chta nuéc dudi dat trén dia ban dé thi Vinh
Yén, tinh Vinh Phtic gép phan én dinh va dam
bdo an ninh nguén nudc tai khu vuc.

Tit khéa: Nudc dudi dat, do thi Vinh Yén,
Vinh Phiic

|. BAT VAN BE

Vinh Phtc ndm trén Qubc 16 s6 2 va tuyén
dudng sat Ha Noi - Lao Cai, 1a cAu nbi gitra
ving Trung du mién ndi phia Bic véi Thi d6
Ha Noi; lién ké cang hang khéng qubc té Noi
Bai, qua duong qubc 16 sb 5 théng véi cang Hai
Phong va truc duong 18 théong vdi cdng nudc
sau Cai Lan. Thanh phd Vinh Yén 1a d6 thi loai
IT truc thuodc tinh Vinh Phic dugc Tht tudng
Chinh Phu phé duyét quyét dinh s6 1909/Qb-
TTg ngay 23 thang 10 nam 2014.

Phia Nam, phia Tay gidp séng Hong thudc
tinh Phd Tho va thanh phd Ha Noi.

Phia Péng gidp véi thanh phé Phic Yén va
c4c xa B& Hién, Tam Hop, Gia Khanh thubc
huyén Binh Xuyén.

Phia Béc giap cac xa Pao T4, An Hoa, Hoang
Pan thudéc huyén Tam Duong va xa Son Bong,
Triéu P&, Pinh Chu, Pdng Ich thudc huyén
Lap Thach.




Hinh 1. So do vi tri khu vuc do thi Vinh Yén

Khu dé thi Vinh Yén gém: TP. Vinh Yén,
huyén Vinh Tudng, huyén Yén Lac; cac xa
Hop Thinh, Van Ho6i, Hoang Lau, Duy Phién,
Thanh Van huyén Tam Duong; cidc xa Huong
Son, Tam Hop, Quéat Luu, Son Léi, TT. Huong
Canh, Tan Phong, TT. Thanh Lang, Pao DPuc,
Phi Xuan huyén Binh Xuyén vdéi dién tich
khodng 400km? [4].

Viéc khai thac nuéc dudi dat (NDD) dé cung
cip cho d6 thi da gép phan quan trong cho
su phat trién kinh té - xa hoi, nang cao chét
luong doi sbng cia ngudi dan. Tuy nhién,
trong qué trinh khai thdc nuéc da nay sinh va
tiém 4n nhiéu nguy co tac dong xau téi ngudn
tai nguyén NDP nhu: Can kiét ngudn nudc,
gia tdng qué trinh & nhiém. Vi vay, bdo vé tai
nguyén NDP duoc xac dinh 1a nhiém vu rat
quan trong va can thiét cho su phat trién bén
vung tai dia phuong.

V1 vay, viéc danh gia hién trang chét luong
nudc dudi dat va phuong én bao vé bao vé céc
téng chta nuéc duéi dat trén dia ban do thi
Vinh Yén, tinh Vinh Phiic gép phan én dinh va
dam bao an ninh ngudn nudc tai khu vuc.

II. PHUGNG PHAP NGHIEN CUU

1. Phuong phép thu thdp, ké thita cdc sé lLidu,
tong hop tai liu.

Pay 1a phuong phép dau tién dugc thuc
hién trong qué trinh nghién ctu cia dé tai,
tap thé tac gia can tién hanh thu thap, ra soat
théng tin, dir liéu tir cac két qua diéu tra giai
doan truéc dé xac dinh d liéu thong tin cé
thé ké thira, di liéu théng tin con thiéu, ving
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chua c6 tai liéu can diéu tra b6 sung dé xac
dinh dugc su phan b6 cac t?mg chta nudc, cac
khu vuc can diéu tra chi tiét dé khoanh dinh
va c6 giai phap can bao vé. Phuong phép thu
thap tai liéu gébm: pho t6, sao chup, copy céc
tai liéu dang luu tri, bao gom ca di liu dudi
dang ban cing va céc file mém.

2. Phuong phap léy méu va phan tich méu.

Dbé danh gia chat luong nudc tai nhimng vi
tri trong diém, dénh giad thuc trang bao vé
cé4c cong trinh dé tai sé tién hanh 14y va phan
tich b6 sung mét sé6 mau nudc clng véi két
qua phan tich mau nudc dudi dat tai khu vuc
nghién ctiu dé danh gia chat luong nudc phuc
vu danh gi tiém ndng ngudén nudc, muic do
dé&p Ung nhu cau st dung clia ngudi dan.

3. Phuwong phdp chuyén gia.

Phuong phap nay dugc thuc hién thong qua
cac hinh thdc nhu: hoi thdo, hop nhém, tham
van truc tiép cac chuyén gia, cac can bd quan
Iy trong linh vuc tai nguyén nuéc néi chung
va NDD néi rieng dé hoan thién cac két qua
nghién clru, béo céo, san phé;m clia dé tai.

4. Phuong phdp ké thira.

Cac tu liéu, théng tin hién cé trong nudc
va qubc té ciing nhu phuong phap luan tir tat
ca cac ngudn va mdt sb nghién ctu clia mot
sb nha khoa hoc clia Viét Nam trong nhing
nam gan day duoc thu thap, nghién ciu, ké
thira trong phan phan tich co s& Iy luan, thuc
trang trién khai xa hoi hoa trong bdo vé tai
nguyén nudc.

S. Phutong phap thong ké va xit Iy diz lidu.

Can ¢t vao céac sb liéu thu thap dugc tu cac
nghién ctu trudc dé va khao sat tai thuc dia,
thuc hién xt Iy théng ké phuc vu cho qua trinh
phan tich khi xay dung cac bao céo, chuyén dé
cua dé tai.

6. Phutong phdp bdn do.

St dung céc phén mém (nhu autocad,
mapinfo) dé thanh lap va bién tap ban do.
Cac ban db duogc thanh 14p trén co s& hudng
dan tai Théng tu s6 26/2009/TT-BTNMT ngay
30/11/2009 cta B6 Tai nguyén va Moi truong
Quy dinh vé dinh muc kinh té - k¢ thuat diéu
tra, danh gi4 tai nguyén NDD; Théng tu sb
13/2014/TT-BTNMT ngay 17 thang 02 nam
2014 cia B6 Tai nguyén va Moéi truong Quy

Rimg & Moi truimg | 67



4

4

KHDA HOE GEND NEHS

dinh k¢ thuat diéu tra, danh gia tai nguyén NDD;
Thong tu 15/2013/TT-BTNMT ngay 21/6/2013
va Thong tu 08/2014/TT-BTNMT ngay 17 thang
02 nam 2014 vé quy dinh ky thuat 1ap ban dd
chét luong NDP ty 1& 1:25.000.

[11. KET QUA VA THAO LUAN

1. Hién trang chdt luong nudc dwdi dét khu vuc
nghién citu

Trong khu vuc nghién ctu cé nhiéu tang
chtra nuéc khac nhau thuy nhién theo két qua
nghién ctu cho théy tai day c6 2 tang chta
nudc 1a tdng nudce 16 héng tram tich Holocen
(gqh) va tAng chtta nudc 16 héng tram tich Pleis-
tocen (gp) 1a 2 tAng chita nudc duge dua vao
khai thédc ngudén nuéc ngdm dé phuc vu cho
nguoi dan do dé viéc danh gia hién trang chit
luong nudc dudi dat tai d6 thi Vinh Yén duoc
thuc hién 02 téng chta nudéc khai thac chinh
can bao vé gdm: tang chtra nudc 16 héng tram
tich Holocen (gh) va tAng chta nudc 16 héng
tram tich Pleistocen (qp).

a. Téng chtra nudc (TCN) Holocen (gh)

Theo két qua thu thap va tham khao tir du
an “Bdo vé NDD tai cac do6 thi 16n - D6 thi
Vinh Yén” do Trung tdm Quy hoach va diéu
tra tai nguyén nuéc Qubc gia thuc hién cho
thay, trong TCN gh trén dia ban dé thi Vinh
Yén mot sb chi tiéu da vuot qua tiéu chudn
cho phép bao gém s&t, amoni, nhu sau:

O nhiém sat: Két qua phan tich cac mau
cho thay sb luong mau sét vugt qué tiéu chuén
cho phép chiém sb lugng 16n, 71,4% t6ng sb
mau vuot qua tiéu chuin cho phép. Két qua
phan vung cho thay, khu vuc 6 nhiém sét cé
dién tich khoang 19,8 km? phan bb chu yéu
doc theo séng Héng thudc dia ban cac xa Vinh
Thinh, x4 An Tuong huyén Vinh Tuong.

O nhiém amoni: Trong céac chi tiéu nhiém
ban, chi cé chi tiéu amoni vuot qua tiéu chuan
cho phép, gia tri amoni vugt qué tiéu chuén ca
trong cac mau nhiém bén ciing nhu phan tich
trong cac mau toan dién, qua trinh lay, phan
tich va phan ving xé4c dinh ving & nhiém
amoni c6 dién tich 19,2 km? phan b6 doc theo
song Hong trén dia ban cac xa Phd Thinh Ly
Nhan, An Thinh, Tudn Chinh, Vinh Thinh va
x& Phu Da.
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Hinh 2. So do phan ving mdt so chi tiéu vuot
quy chudn cho phép trong NDD thujc TCN gh
vung do thy Vinh Yén

b. Téng chira nudc (TCN) Pleistocen (qp)

Tuong tu téng (TCN) Holocen (gh) kbt qua
phan tich chat lugng nudc va so sanh véi tiéu
chudn hién hanh cho thdy, chat luong NDB
trong TCN gp cé céc van dé nhu sau:

O nhiém sit: Két qua phan tich cac mau
cho thay sb luong mau sét vuot qué tiéu chuén
cho phép chiém ty 1& 33,3% téng s6 mau. Két
qua phan vung cho thay khu vuc 6 nhiém sét
c6 dién tich khoang 100,8 km?, phan b6 cht
yéu doc theo sébng Hong thudc dia ban cac
x4 Vinh Thinh, An Tuong, Tudn Chinh huyén
Vinh Tuong.

O nhiém amoni: Trong cac chi tiéu nhiém
ban, chi tiéu amoni vuot qué tiéu chudn cho
phép, két qua phan viung xac dinh, ving 6
nhiém amoni cé dién tich khodng 82 km? phan
b6 thanh 3 khu vuc: Khu vic doc séng Hong
xa Tan Cuong huyén Vinh Tuong, khu vuc doc
séng Hong tU khu vuc xa Nga Kién, Pai T
dén xa Trung Kién va khu vuc xa Tan Xuan,
xa Té L.

O nhiém pH: Qu4 trinh diéu tra, do nhanh
tai hién truong da xac dinh céc khu vuc c6 db
pH cé gié tri dudi 5,5; dién tich 6 nhiém pH
14 khoang 10 km?, phan bb gan khu vuc lang
nghé Béng Van - Té L4.

O nhiém céc chi tiéu vi luong: Céc chi tiéu
vi lugng vugt qua tiéu chuédn trong TCN gp la
céc chi tiéu Mangan, Phenol va chi. Tuy nhién
sb lugng mAu chua da dé phan ving.
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Hinh 3. So do phan viing mét sé chi tiéu vuot
quy chudn cho phép trong NDD thupc TCN gp
ovung do thy Vinh Yén

Panh gia kha ning lan truyén chét 6 nhiém:

Dé danh gia toan dién nguy co gdy 6 nhiém
téi NDD theo céc kich ban khai thac khac nhau,
dé an tién hanh danh gia kha nang lan truyén
chat 6 nhiém bang phuong phap mé hinh sb,
theo doé:

Cac théng s6 clia mé hinh dich chuyén
vat chat gom cé céc théng sb sau day: Hé sb
khuéch tén, hé sb phén tan doc, hé s6 phéan
tan ngang va hé s6 phan tén thang ding.

Hé sb phén tédn doc (al) dugc xac dinh
dua theo két qua d6 mubi thi & ONVY1A cho
téng Holocen va ONVY 1B cho téng Pleistocen.
béi véi thng Holocen lay al. = 0,23m va tang
Pleistocen 14y al. = 0,17m. D6 16 héng hitu
hiéu ctia cat lya chon n, = 0,2 dbi v6i TCN gh
van_ = 0,23 dbi véi TCN gp.

2. Dé xudt phwong dn khoanh dinh va bdo vé cdc
tang chita nude dudi dar tai khu vuc nghién citu.

Phuong &n khoanh dinh céc tang chtra nuéc
can bao vé:

Co s& phép 1y cda viéc khoanh dinh vung
han ché khai thidc nudc (sau day goi tat la
“vung han ché”) 1a dua theo céac quy dinh tai
Nghi dinh s6 16%/2018/ND-CP ngay 26 thang
12 ndm 2018 ctia Chinh pht Quy dinh viéc
han ché khai thac nuéc dudi dét, vung han
ché khai thac nuéc dudi dat (sau day goi tat
la “Nghi dinh 167/2018/NDb-CP”) [2]. Theo db¢,
ving han ché thudc mot trong cac trudng hop
sau day:
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Viung han ché 1: Bao gdm céc khu vuc cé
nguy co sut, lin dat, x&m nhap man, gia tang
6 nhiém do khai théc nuéc dudi dat; va céc khu
vuc co nguén nuéc dudi dat bi & nhiém hoac
c6 d&u hiéu 6 nhiém nhung chua cé giai phap
c6ng nghé xi Iy bao dam chét lugng;

Viung han ché 2: Bao gdm céc khu vuc cé
muc nuéc dudi dat bi suy gidm lién tuc va cé
nguy co bi ha thdp qua muc;

Vung han ché 3: Bao gdm céc khu d6 thi,
khu dén cu tép trung & néng thén, khu, cum
c6ng nghiép tap trung, lang nghé da cé hé
théng cdp nudc tap trung va dich vu cép
nuéc bdo dam dap Ung yéu cau chét lugng,
sb luong.

Ving han ché 4: Bao gdom céac khu dan cu,
khu cong nghiép tap trung khéng thudc vung
han ché 3 va cach nguén nudc mat khéng vuot
qué 1.000 m. Ngudn nudc mat c6 khd nang dép
ing 6n dinh cho cac nhu cau s dung nudc;

Vung han ché hén hop: Truong hop cé cac
khu vuc han ché thuoc vung han ché 1, 2,
3 va 4 néu trén bi chong 14n nhau, thi phan
dién tich chong lan dugc xép vao Vung han
ché hén hop.

Két qua khoanh dinh déi phong ho vé sinh
cac cobng trinh khai thac, st dung NDD trong
tuong lai trén khu vuc do thi Vinh Yén.

ta d - i = F =

Hinh 4. So d6 khoanh ving ddi bdo vé cong
trink khai thdc NDD cdc bai giéng khu vuc do thi
Vinh Yén
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Dé xuat thiét ké céc cong trinh quan tric,
gidm sét 6 nhiém nudc dudi dat.

Trén co s& phan viung nguy co 6 nhiém va
hién trang cac nguén thai co ban nhén dinh
c4c ngudn 6 gay 6 nhiém chd yéu la bai réc,
ngudn thai, nghia trang, bai chén l4p... Tuy
nhién khong phai vi tri nao cing c6 nguy co
gay 6 nhiém cho TCN, d&c biét 1a TCN bén
dudi, duoc ngan cach véi ting mat bing 1ép
thdm nudc yéu day.
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Hinh S. So do vi tri cdc cong trinh quan trac
cong trinh gidm sdt tdi nguyén nudc, chdt lwong
nudc vang do thi Vinh Yén

Phan tich so d6 bb tri mang quan tréc, vi
tri cdc nguodn gay 6 nhiém va phan ving nguy
co 6 nhiém nhan thay nhiéu khu vuc tuy thudc
vung c6 nguy cg 6 nhiém cao nhung khéng
c6 ngudn gay 6 nhiém nén sé khong lam 6
nhiém nguén nuéc. Trong pham vi dé an nay,
sé thiét ké céc cong trinh quan tric tai nhing
khu vuc (dugc khoanh vung kin) cé nguy co
6 nhiém cao va c6 cung ngudn nguy co gay
6 nhiém. Vi trf cac cong trinh dugc thiét ké &
tam khu vuc, trong d6 cé ké thira, 16ng ghép
vao cac diém quan tréc tai ¢ cong trinh quan
tric cac yéu tb can két. Két qua phan tich, lua
chon vi tri, déi tuong quan trdc dé an da dé
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xuat b6 sung thém 10 diém véi 30 céng trinh
dugc thiét ké thanh 5 tuyén quan tréc, trong
dé c6 6 diém quan trac gém 2 cong trinh quan
trdc TCN gp va gh. Céc vi tri con lai tap chung
quan trac TCN gp la TCN chinh, 10 diém dugc
thuc hién quan tric gidm sat 6 nhiém NDD.
Sau khi du &n di vao hoat déng trén khu vuc
nghién ctu clia dé an sé c6 35 diém véi 50
cong trinh quan trac NDP dé quan trac muc
nuéc, 24 cong trinh quan trac gidm sat chat
luong NDD. Véi hé théng quan tréc nhu vay
c6 thé ddm bao du bdo mot cach tin cay vé
dong théai bién dbi vé trir lugng va chat luong
tai nguyén NDD, lam co s& khuyén cac cho
cac nha quan ly trong viéc quan ly viéc khai
thac, st dung tai nguyén nudéc gép phan bao
vé ngudn tai nguyén NDD.

IV KET LUAN

1. Bai bao da téng ra soat, cap nhat toan
b6 céc tai liéu co ban vé tai nguyén NDD trén
dia ban nghién ctu d6 thi Vinh Yén dong thoi
da téng hop dugc hién trang chét lugng nuéc
dudi dat tai khu vuc nghién ctu.

2. Két qua danh gia chat luong NDD cho
thay, TCN gh c6 kha nhiéu chi tiéu vuot gié tri
gigi han QCVNO9-MT:2023/BTNMT; trong dé
phd bién nhét 1a NH,", Fe. Cac xa cta huyén
Vinh Tuong nam doc séng Hoéng: Phu Thinh,
Ly Nhan, An Tuong, Vinh Thinh c6 ham lugng
Amoni vugt gia tri giéi han. Khu vuc xa An
Tuong - Vinh Thinh thudéc huyén Vinh Tudng
c6 ham luong sét khé 16n, vuot QCVN 09-MT:
2023/BTMT tir 3-4 1an. TCN Pleistocen (qp):
Chét luong nuéc TCN gp trong d6 thi Vinh
Yén tuong dbi tot. Mot vai noi phia nam viing
nghién ctu ham lugng Amoni va Fe trong
nudc vugt QCVN 09-MT:2023/BTMT: xa Vinh
Thinh, Vinh Ninh, Phi Pa, NgG Kién huyén
Vinh Tudng va Pai Ty, Hong Chau, Trung Ha,
Trung Kién ctia huyén Yén Lac.

3. Bé tai da Khoanh dinh 4 ving han ché
khai thac nuéc téng 158 vung han ché khai
thac nudc dudi dat, trong d6 ving han ché 1
14 49; ving han ché 3 13 40; ving han ché 4




14 14; ving han ché hén hop 1a 55 (ving hdn
hop gitta viing han ché 1, viing han ché 3 va
han ché 4). Tf;ng dién tich cac vung han ché
la 229,78km?. Trong béo cdo nay, viéc khoanh
dinh ving han ché nuéc duéi dat 1a phi hop,
vira ddm bdo tuén tht theo céc quy dinh tai
nghi dinh s6 167/2018/ND-CP, dong thdi c6 su
phan tich khoa hoc, phu hgp véi didu kién thuc
té, cu thé.
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danh gia, xac dinh va lap Danh muc khu vuc
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4. Lién doan Quy hoach va Diéu tra tai
nguyén nudc mién Bic, 2018. Bao cao chuyén
dé tiém nang NDP tinh Vinh Phtc thuéc du &n:
“Bién hdi - thanh 1ap ban d tai nguyén NDD ty
16 1/200.000 cho céc tinh trén toan qubc.

5. Pham Quy Nhan va nnk, 2012. Nghién
citu co s khoa hoc va thuc tién dé danh gid khd
ndng tu bdo vé cia cdc TCN. Ap dung thit nghiém
tai cdc vung ddc trung ¢ Viét Nam.

ASSESSMENT OF THE CURRENT QUALITY STATUS AND
PROPOSED PROTECTION PLAN FOR UNDERGROUND
AQUIFERS IN VINH YEN URBAN AREA, VINH PHUC

PROVINCE
Nguyen Thi Hoa', Nguyen Thi Thu Huyen',
Nguyen Phuong Dong?!

I University of Mining and Geology

SUMMARY:

Vinh Yen urban area, located in Vinh Phuc
province, is situated within the development
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belt of the Northern Key Economic Region. In
November 2003, it was approved by the Prime
Minister as one of the eight provinces
comprising this strategic economic zone. The
area functions as a diffusion zone within the
Hanoi - Hai Phong - Ha Long economic
triangle. In the process of socio-economic
development of Vinh Phuc province, activities
related to the exploitation, use, and development
of water resources have intensified, driven by
the increasing demand for both the quantity
and quality of water across various sectors
within the province. The extraction of
groundwater to supply urban areas has played
a significant role in supporting socio-economic
development and improving the quality of life
for local residents [3]. However, the process
of groundwater exploitation has given rise to,
and continues to pose, potential risks that may
adversely affect groundwater resources, such
as water depletion and increased pollution.
Therefore, assessing groundwater quality and
formulating effective protection measures
have become essential and urgent priorities
to ensure the sustainable development of the
region, particularly in the Vinh Yen urban area.
The paper used various methods, including data
collection and synthesis, literature review, field
sampling and analysis, statistical and data
processing techniques, and cartographic methods,
to assess the current status of groundwater
quality in the study area. Based on the findings,
the paper proposes measures for the protection
of groundwater aquifers in the Vinh Yen urban
area, Vinh Phuc province, thereby contributing
to the stabilization and security of local water
resources.

Keywords: Groundwater, Vinh Yen Urban
Area, Vinh Phuc
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