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TOM TAT

Nghién ctru dugc thue hién tai ban ddo Ca Mau véi cac muc tiéu: (i) phan tich va danh gia xu thé sut giam
muc nudc dudi dat (NDD) tai tAng Pleistocene gitra - trén (qp,s) trong mtia mua va mua kho; (i) xac dinh
su bién dong va phan loai chat luong NDD theo khong gian va thoi gian theo 9 chi tieu (pH, Fe, NO,,
CaCO,, CI, SO,%, COD, BOD va Coliform). Nghién cttu st dung phuong phéap kiém dinh phi tham s6 Mann
- Kendall, phan tich da bién va chi s6 chat lrong nuéc. Két qua cho thay muc NDD tai ting qp,, c6 xu thé
syt gidm trong mua mua va mua kho & muc y nghia 95%. Két qua phan tich thanh phan chinh cho théy vao
mua kho chi tieu BOD va COD c6 su bién dong 16n nhat (sw khac biét 16n hon 80%). Vao miia mua, cac chi
tieu BOD, COD va CaCO, anh hudng 16n dén chat luong NDD. Ngoai ra, két qua phan tich nhom thi bac
chia lam 4 nhom d6i véi mua kho va 6 nhém d6i voi muia mua voi su khac biet 40%. Mat khac, muc NDD c6
xu thé gidm dan theo thoi gian: cu thé gidm tir 0,24 m/nam - 0,25 m/nam déi voi toan khu vuc, trong do sut
giam nhiéu nhat tai Bac Liéu vao mua kho (0,44 m/niam) va tai Ca Mau vao mua mua (0,46 m/nam). Mic
du1 cac s6 chi tiéu chat lwong nudc nhue BOD, COD va CaCO, ¢6 xu thé ting, nhung su gia ting nay khong
c6 y nghia thong ké.

Tt khéa: Muc niude dudi dat, chat luong nudce dudi dat, phan tich thanh phan chinh, phan tich nhom thir

béc, chi sé' chat hrong nuoc.

1. BAT VAN BE

Viét Nam 1a mot trong nhimg qudc gia chiu anh
huong ctia bién d6i khi hau (BDKH) va dung that
nam vé chi s6 rai ro khi hau toan cau nam 2018 [1],
[2]. Trong nhitng nam gan day, su gia ting dan so,
do thi hoa va 6 nhiém nguon tai nguyén nuwdc mat &
déng bang song Ctru Long (PBSCL) lam cho viéc
tim kiém nguén tai nguyén NDD thay thé ngay cang
tang [3]. Vung ban dao Ca Mau (BDCM) & Viét Nam
thuong xuyén bi nhiém man, trong khi day 1a khu
vuc trong lta nudc va nuoéi trong thay san. Dong thoi,
cac tang nuéc nam nong trong khu vuc phan 16n 1a
nuoéc lg hoac nuéec man khéng phu hop cho muc dich
stt dung an uong, sinh hoat ctia nguoi dan [4]. Ngoai
ra, chat luong nuwoc mat thuong xuyén vuot quy
chuin Viet Nam vé cip nuoc sinh hoat trong nhimg
nim gan day & BDPCM (theo QCVN 08MT:
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2015/BTNMT) [5], [6], [7]. Do d6, nguén NDD
dong vai tro 1a mét trong nhimg ngudn cung cap
chinh cho sinh hoat, cong nghiép va nong nghiép.
Mot vai nghién ctu da phan tich cac yéu t6 anh
huéng dén ha thap cao do muc NDD & thanh pho
Sé6c Trang [8], khai thac NDD va méi tuong quan
gitta ha thidp muc nudc va sut lun dat tai tinh Tra
Vinh va Thanh phé Can Tho [7], [9], [10], [11] ciing
nhu nghién ctu khai thac hop ly tang chia nuoc
Pleistocene gitta - trén (qp,s) tai khu vec BbCM
[12]. Hién nay chua c6 nghién ctru téng thé vé danh
gia bién dong muc nudc va chat luong NDD tang qp.;
trong boi canh BDKH va su phat trién ctia xa hoi cho
vung BDCM.

Phuong phap kiém nghiém phi tham s6 Mann -
Kendall da duwoc 4p dung trong nhiéu nghién ctru
trudc [11], [13], [14]. Ngoai ra, viéc danh gia chat
luong nudc, cac phan tich thong ké da bién ciing
duoc ap dung thanh céng trong nghién ctu trudc day
[15]. Tuy nhién, phan tich thanh phan chinh
(Principal Component Analysis - PCA) chi c6 thé
giam kich thudc ctia cac tap dix liéu 16n dua trén su
thay doi ctia cac bién trong truc toa d6 mai va cach
ti€p can mo hinh hoéa yéu cau dir lieu chi tiét [6],
[16]. Tu thuc trang trén va ké thira nhitng nghién
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ctu trude day, nghién ctu trién khai @ BDCM véi cac
muc tiéu: () Panh gia muic d6 sut giam muc NDD tai
tang qp,; (ii) Xac dinh thanh phan chat luong NDD
bién dong 16n nhat ting qp,,; (iii) Phan loai chat
lwong NDD theo khéng gian va thoi gian dua trén
cac phuong phap kiém dinh Mann - Kendall, phan
tich thong ké da bién va chi s6 chat luong nudc
(WQI). Két qua nghién ctru cung cip thong tin cho
cac nha quan ly dua ra quy hoach, cac ké hoach quan
1y hieéu qua hon huéng dén phat trién bén vitng.
2. PHUONG PHAP NGHIEN CUU

2.1. Khu vyc nghién ctu

e

Hinh 1. Khu vic nghién ctu va vi tri tram quan tric
muc nudc va chat lugng NDD

Vung BDCM (Hinh 1) c6 dién tich khoang 1,6
triéu ha, 1a mot trong 4 khu vuc thuoc PBSCL, duoc
bao quanh boi bién Pong & phia Pong - Pong Nam,
bién Tay & phia Tay - Tay Nam, hé thong song Hau &
phia Bac, kénh Rach Séi Vam Céng & phia Tay Bac.
Cao trinh dia hinh so véi muc nudc bién khu vuc
trung tam 1,0 m - 1,5 m va giam dan & khu vuc giap
bién 0,3 m - 0,7 m. Nhu cau stt dung NDD phuc vu
cho sinh hoat khoang 487.560 m®/ngay. Hién trang
khai thac NDD trén toan khu vuc xdp xi 997.803

m?®/ngay, trong khi trit luong khai thac tiém nang
NDD 1a 11.456.479 m®/ngay. Trong nghién ctru nay
chi xem xét tAng qp,s

2.2. Kiém nghiém phi tham s6 Mann - Kendall va
xu thé Sen

Uu diém cua phuong phap nay so sanh do 16n
tuong d6i cac phan tir ciia chudi chir khong xét chinh
gia tri cta cac phan ti. Diéu nay giap han ché duoc
xu thé gia do mot vai gia tri cuc tri cuc bo anh huong
néu str dung phuong phap tinh toan xu thé tuyén tinh
bang binh phuong toi thiéu thong thuong.

Gia stt ¢6 chubi trinh tu thoi gian (xy, X,, ..., X,)
voi xi biéu dién so6 liéu tai thoi diém i. Gia tri thong
ké Mann - Kendall (S) duoc dinh nghia nhu chudi
cong thiee (1), (2) va (3).

n-1 n
§ =2, 2, sign(x; = x,) M

k=1 j=k+1

1 khix,—x, >0
sign(x, —x,) =40 khix,—x, =0
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JVar(S) l g
7 =40 khiS =0 ®3)
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JVar(S)
Gia tri S > 0 chi xu thé ting, S < 0 chi xu thé
giam. Tuy nhién can phai tinh toan muc y nghia (d6
tin cdy) cuia S. Phuong sai ctia S, ky hiéu Var(S), xac
dinh theo cong thi (4).

g

Var(S) = % n(n—1)(2n+5)=> ¢, (¢, —1)(2t, +5)

Trong do: g 1a s6 nhém, mdi nhom 1a mot tap cac
phan tir ctia chubi c6 cuing gia tri va t, 1a so cac phan
ttr thuoc nhom p. T c6 phan bo chudn héa N (0,1).
Gia tri T duong thé hién chudi c6 xu thé tang, T am
thé hién chudi c6 xu thé giam.

Xu thé Sen (Sen’s slope): dé xac dinh d¢ 16n ciua
xu thé chudi Q (do doc duong xu thé) dung woc
luong Sen. Q 1la median ctia chudin (n-1)/2 phan tt.
Q > 0 chudi xu thé tang va nguoc lai (cong thic 5)

anwim{)%_&}
J—k ,V(')’i k=12,..,n-1j>k (5)

p=I 4
2.3. Phuong phép phan tich da bién

Phan tich thanh phan chinh (PCA) va nhém thu
bac (Agglomerative Hierarchical Clustering - AHC)
la hai phuong phap dién hinh thudéc nhom cac
phuong phéap phan tich da bién. Phan tich thanh
phan chinh cho phép giam dir liéu tir khong gian p
chiéu caa tap dir lieu goc (1a mot ma tran gom m
dong tmg voi cac déi twong nhu cac vi tri quan trac,
cac giéng va n cot tng voi cac bién nhu cac thong so
pH, COD, TDS...) thanh khong gian it chiéu hon (k
chiéu va k < p). Méi chiéu méi duwoc chiét rat ra tir
tap dir lieu goc duoc goi 1a mot thanh phan chinh
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(Principal Component - PC). Cac PC khong tuong
quan v6i nhau, ma truc giao véi nhau va méi PC 1a to
hop tuyén tinh ctia cac bién goc xij (véii=1-mvaj=
1 - n) va chung giai thich duoc da s6 cac bién dong
(hay phuong sai) cta tap dix lieu goc. Mo hinh PCA
cho phép truc quan va kham pha di lieu dé hon - dé
nhan ra hon quan hé/tuong quan gitta cic quan sat
(cac bién va cac doi tuong), cac bién c6 anh hudng
manh/yéu dén cac d6i tuong va cac ciu trac ton tai
trong tap dit lieu goc. Tu cac két qua PCA, khi phat
hién c6 cac cdu trac ton tai trong dit liéu goc, chiang
han, c6 su tach ra cac cum (hay nhom) cac doi
tuong, can thuc hién phan tich sau hon theo phuong
phap AHC dé phan tach cac doi tuong khao sat thanh
cac cum. Viéc gop cac doi tuong thanh cac cum la
dua vao do tuwong tu hay su khac biét gitta chung. Do
twong tu hay su khac biét duoc thé hién qua ham
khoéang cach gitra cac doi tuong hodc cum dai tuong.

2.4. Phuong phdp chi so chat liong nudc theo s6
hoc cé trong s6

Chi s6 chat luong nudc s6 hoc cé trong so
(Weighted Arithmetic Water Quality Index -
WAWQI) duoc st dung dé phan loai 6 nhiém nuéc
(Bang 1), vi WAWQI c6 thé phan anh mot cach tong
thé tac dong téng hop ctia cac thong so chat luong
NDD. Chi s6 WAWQI duoc tinh toan thong qua
trong s6 cua cac thong s6 chat luong nuéc bing
phuong trinh 6 - 8, trong d6 cac thong s6 chat luong
nuoc da chon duwoc tom tit trong bang 2.

Bang 1. Phan loai chi sd chat lwong nuéc

s6 hoc c6 trong s6

Pham vi cta . L ,
WAWQI Phan loai chat luong nudc
<25 Rat tot
26 - 50 Tot
51-75 O nhiém nhe
76 - 100 O nhiém trung binh
> 100 O nhiém nang
Cong thtrc sit dung:
Vi — V4
Q[ o { i dl:]jlx_lDD
(5; — Va3
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1
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Trong d6: V; 1a gia tri woc luong cia thong so i,
Vd, 1a gia tri ly tudng ctia thong s6 i trong nudc tinh
khiét (pH = 7 va cac thong s6 khac bang 0), S, 1a tieu
chuédn cho phép cta thong s6 i 14y theo QCVN 09 -
MT: 2015/BTNMT) [17], W, 1a trong s6 ciia thong so6
iva K1a hang so ty le.

Béng 2. Thong so chit lugng nurde dé tinh WAWQI
STT | Thong s6 |Giéihan (S)| Pon vi
1 pH 8,5
2 CaCO, 500 mg/1
3 COD 4 mg/1
4 Fe 5 mg/1
5 SO,* 400 mg/1
6 Cl 250 mg/1
7 NOy 15 mg/1

Nguoén: Cem Tokatli (2020) [18]
3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Panh gia bién dong cao d6 muc NDD

Két qua kiém dinh phi tham s6 Mann-Kendall
cho thdy, xu thé ha thap cia muc NDD tang qp,.; voi
gia tri S < 0 & 27/28 tram vao mua kho & mtc y nghia
95%. DPac biét, muc NDD tai cac tram Q597303,
Q40102Z, QT12 va Q403020 c6 su bién dong lon
(CV) tai mua kho. Cu thé, muc NDD tang qp,; trung
binh toan viing BDCM giam 0,24 m/nam. Trong do,
cong trinh quan trac c6 muc NDD sut giam it nhat la
QTO05 thuoc tinh Hau Giang, véi mac giam la 0,12
m/nam (Hinh 2). Cong trinh quan trac Q597030 tai
Bac Liéu c6 muc NDD suy giam nhiéu nhat, voi 0,44
m/nam (Hinh 2). Ngoai ra, qua két qua nghién ctru
cho thdy cac cong trinh quan traic myc NDP mua
kho tang qp,; tai tinh Bac Lieu (Q597030 va
Q597030M1) va tinh Kién Giang (Q40102Z) c6 muc
sut gidm cao nhat, lan luot 1a 0,44 m/nam, 0,42
m/nam va 0,40 m/nam, gan gap doi so voi muic do
sut giam muc NDD tang qp,; ctia toan ving BDCM
1a 0,24 m/nam. Nguyén nhan 1a do vi tri dia ly cia
Bac Liéu va Kién Giang nam giap bién, khong cé hé
thong song 16m, kha nang ctia nguén bé cap (nguon
cap) cho cac tang chtta nudc hét sicc han ché. Pong
thoi, do cac tang chira nudc déu duoc cau tao boi
ngudn phu sa tré, chua c6 két nén khi khai thac
NDD khong hop ly, vuot qua ngudng gidi han cho

82 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 5/2022



KHOA HOC CONG NGHE

phép sé co nguy co gay ra sut lun bé mat dat va suy
giam trir luong nudce [19]. Mat khac, tinh Kién Giang
phu thuoc 16n vao dong chay cta thuong ngudn soéng
Meé Kong, nén rat kho chia dong ngudn nudc tai chod
cho sinh hoat, tat ca déu phu thudc vao khai thac nuéc
duoi dat dé phuc vu nhu cau sinh hoat, san xuat, day
cting la nguyén nhan sut giam muc NDD [20].
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nghia = 0,001%, trung binh sut gidm mwc nghia = 0,0001%, trung binh sut gidm muc
nueére dwdi dat = 0,14 m/nim niege dudi ddt = 0,46 m/ndm

Hinh 3. Xu thé sut giAm muc NDD
tai tram quan trac vao mila mua

Két qua kiém dinh phi tham s6 Mann - Kendall
cho thdy, xu thé sut gidam muc NDD tang qp, voi gia
tri S < 0 & 27/28 tram vao muia mua & muc y nghia
95%. O’ miia mua, c6 su thay ddi vé vi tri cong trinh
quan tric c6 mic do sut gidm nhiéu nhat. Cu thé,
muc NDD tang qp,; trung binh toan ving BDCM
giam 0,25 m/nam. Trong do, cong trinh quan trac cé
muc nuoc sut giam it nhat 1a QT02 (tinh Hau Giang)
voi muc giam 1a 0,14 m/nam (Hinh 3). Céng trinh
quan trac Q188030 (tinh Ca Mau) c6 muc NDD suy
giam nhiéu nhat véi 0,46 m/nam (Hinh 3). Ngoai
nhitng cong trinh quan tric muc NDD tang qp,s
thuoc tinh Bac Liéu va Kién Giang van & miuc sut
giam cao, thi mua mua con c6 thém khu vyce tinh Ca

Mau (Q188030 va Q177020) lan luot gidm voi mic
0,46 m/nam va 0,4 m/nam, gan gap doi so voi trung
binh muc nuéc sut giam 0,25 m/nam toan ving
BDCM. Tir cac y kién chuyeén gia cho thdy, viéc ha
thap muc NDD trong tdng nay chiu anh huéng phan
16m tir lich thoi vy, do dau mua mua 1a thoi gian bat
dau mua vu nén nguodi dan khai thac NDD nhiéu hon
so v6i mua kho.

3.2. Két qua phan tich thanh phan chinh cta chat
lwong NDD

Vao mua kho: Cac gia tri rieng thuong duoc st
dung dé xac dinh s6 luong thanh phan chinh, mot gia
tri riéng dua ra mot thuoc do vé tam quan trong cta
cac yéu t6 va gia tri rieng 16n hon hodc bang 1 thi
duoc coi 1a dang ké. Hon nira, cac thanh phan can
phai moé ta duoc it nhat 80% phan tram tich liy cta
phuong sai [21]. Két qua phan tich cho thdy thanh
phan 1, 2, 3 va 4 c6 gia tri riéng 16n hon 1 va chiém
72,29%, tich lity ctia phuwong sai duoc thé hién & bang
3. Trong d6, thanh phan thit 3 tré di c6 tuong tac nho
so voi bién, diéu nay c6 thé nhan thay thong qua
duong cong phan tram tich lay cta phuong sai
(khong thay do6i nhiéu tit F3 tro di) [22] (Hinh 4). Vi
vay khong can st dung cac thanh phan tir the 3 tré di
va chon F1, F2 1a thanh phan chinh thit nhat va thi 2.
Trong do F1 va F2 giai thich duoc 48,9% téng so di
lieu vao mua kho (Bang 3). Dua vao su phan b6 cua
cac chi tiéu chat lwong nuoc (Hinh 5) c6 thé chia
thanh 2 ving riéeng biét. Ving 1 chiém 32,42%
phuong sai, gobm cac chi tieu COD, BOD va ClI do
nam gan voi truc X (F1) va c6 gia tri 16n (Bang 4).
Trong d@6, COD va BOD nidm gan nhau va tuong
quan déng bién nhau (r = 0,87). Nhu vay, cac thong
s6 quan trong trong F1 giai thich cho viéc chat luong
nudc khu vie nghién ctru bi anh huong boi cac chat
httu co. Bén canh do, ving 2 chiém 27,55% phuong
sai, bao gom cac chi titu CaCO; va NO; nam gan
truc Y (F2) (Bang 4). Nhu vay, cac thong s6 quan
trong trong F2 duoc giai thich cho viéc chat luong
nudc trong khu vuc chiu anh hudng béi chat hitu co
va cac ion muoi kim loai. Qua két qua phan tich cho
thdy, cac chi tieu COD, BOD, NO; va CaCO; anh
huong dén thanh phan chinh tht nhat va thé hai.
Trong d6, véi s khac biét trén 80% chon COD va
BOD 14 chi tiéu anh hudong quan trong trong mua
khé.

Vao mua mua: Twong tu nhu mua kho, F1 va F2
giai thich duoc 64,32% tong s6 dit lieu va mua mua.
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Dai voi mua la, & viung 1 chiém 26,47% phuong sai
bao gdém cac chi tieu COD, BOD va SO,* nam gan F1
va co gia tri cao (Bang 3). Trong d6, chi tieu COD va
BOD nam gan nhu trung nhau véi hé so r = 0,9. Bén
canh d6, ving 2 chiém 17,76% tich lily phuong sai,
gom cac chi tieu CaCO; va Cl. Bang 4 cho thay
Coliform c6 hé s6 tuong quan thap voi F2 (hée so
twong quan, r = 0,104), trong khi pH c6 hé s6 tuong

quan cao hon véi F2 (hé s6 tuong quan, r = 0,143).
Nhu vay, v6i su khac biét trén 80% do d6 cac chi tieu
BOD, COD va CaCO; lam chi tiéu quan trong anh
hudéng dén chat luwong nudéc mua mua. Nhin chung,
két qua phan tich chét luong NDD tang qp,; ving
BDCM bing phuong phap PCA & ca hai mua cho
thdy chat luong NDP c6 hai nhom 6 nhiém dic
trung, bién dong nhiéu nhat 1a BOD, COD va CaCO .

Bang 3. Céc gia tri riéng, phan tram phuong sai va phuong sai tich lity clia 9 thanh phan chinh

bai luong thong ké PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9
Mua mua

Gia tri riéng 2,383 | 1,599 | 1,318 | 1,017 | 0,976 | 0,666 | 0,529 | 0,499 | 0,014
Phan tram phuong sai (%) 26,473 |1 17,761 | 14,650 | 11,302 | 10,840 | 7,395 | 5,877 | 5,549 | 0,153
Phuong sai tich liy (%) 26,473 | 44,234 | 58,884 | 70,186 | 81,026 | 88,421 | 94,298 | 99,847 | 100,000
Mua kho

Gia tri riéng 2,918 | 1,483 | 1,073 | 1,032 | 0,939 | 0,593 | 0,514 | 0,393 | 0,054
Phan tram phuong sai (%) 32,422 116,478 | 11,919 | 11,471 | 10,436 | 6,587 | 5,716 | 4,372 | 0,598
Phuong sai tich liay (%) 32,422 | 48,900 | 60,819 | 72,290 | 82,726 | 89,314 | 95,030 | 99,402 | 100,000
Béng 4. Su twong quan gitra cAc bi€n va cAc yéu td 35 S faae
Chitieu Pon Mua kho Mua mua gl C-E

vi F1 | F2 | Fl F2 - =8

pH - 1-0,023 | 0,189 | 0,034 0,143 B0 ) g
CaCO,mg/L | 0,253 | 0,777 | 0,017 | 0,829 B 2 TR
Fe mg/L 0,364 | -0,182 | -0,053 | -0,228 _ﬁ 1.3 - ,'E_-l‘m_‘
Coliform CFU | 0,104 | 0,232 | -0,010 | 0,104 = Z
Clmg/L 0,774 | 0,022 | 0,068 0,790 1l =
SOZmg/L | 0,677 | 0271 | 0,736 | 0,308 BT I I “ B 2
NO;mg/L | 0,278 | 0,703 | -0,057 | 0,226 e e e
CODmg/L | 0,895 | 0,326 | 0,957 | -0,165 ‘ P T
BOD mg/L 0.879 | 0288 | 0,955 | -0.173 Hinh 4. Biéu d6 sang loc ctia céc gia tri riéng ciia

(F1 and F2: 48,90 %)

F2 (16,45 %)

100%
S100% -7 5% -50%

-13% 0% 2F4
FI (3242 %)

] b

Hinh 5. Biéu d6 sang loc ctia cac gia tri riéng ctia
ting thanh phan chinh mua kho

84

timng thanh phan chinh mua khé

(F1 and F2: 44,23 %)

1% -TTG S 23 0% 2% 30 TR 100

F1 (26,47 %)

Hinh 6. Biéu d6 sang loc cta cac gia tri riéng clia
ting thanh phan chinh mtia mua
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3.3. Két qua phan tich nhém theo thit bac

Vao mua kho: Két qua cho thdy cac giéng duoc
d6 thi phan nhém déi tuong (Hinh 7). Voi su khac
biét 40% cho ra 4 nhom, trong d6 nhém 1 va nhém 4
c6 su khac biét 1on nhat. Cu thé, nhém 1 gdm nhimng
giéng co gia tri ndong do cac chat hitu co cao chu yéu

Mz ko

Su khdc bigt

= on - = - - — ol
T S— E—

N1 N2 N3 Ng

la cac giéng thuoc tinh Séc Trang. Doi voi nhom 4
gom giéng c6 gia tri pH va Coliform cao. Bén canh
d6, nhom 2 va nhém 3 c6 dic diém tuong dong vé
chat luong nuéc (CLN) khi c6 gia tri CaCO; va
Clorua kha cao. Bdi v6i nhom 2 ¢6 gia tri CaCO, va
CI cao, nhom 3 c6 gia tri Cl va CaCOs4 cao.

Adfizcx e

Sirkhde bidt

o N O =

s} o i} G (1]

T T A T ; T
N1 N2 N3 N4 N3 N6

Hinh 7. Két qua phan tich nhém theo thi bac cac tram quan tric

Vao mua mua: Coé sy thay ddi trong phan chia
cac nhom, c6 6 nhém véi su khac biét gitta cac nhom
1a 40% cho thay céc vi tri c6 dac diém CLN khac nhau
gitta hai mua. Két qua & hinh 6 cho thdy, mua mua cé
su phan chia nhém hoan toan khac so v6i mua kho.
Cu thé: nhom 1 gém nhimg giéng CLN c6 chi tiéu
S0O,% va COD cao; nhom 2 tap trung vao céac giéng co6
nong do Fe va NO; cao; cac giéng khong phat hién 6
nhiém vuwot quy chudn (QCVN 09- MT:

2015/BTNMT) tap trung vao nhém 3; nhém 5va 6 co
st tuong dong khi c6 néng do Cl cao vuot nguong
cho phép theo quy chuin (QCVN 09 MT:
2015/BTNMT). Con lai 1a nhimg giéng thuéc nhom
4, cac giéng nay c6 CLN tuong d6i tot, chi c6 mot vai
giéng cao hon quy chuin nhung khong dang ké.

3.4. Két qua danh giad chit luong nuéc theo
WAWQI

WAWQ!I mia nra

Hinh 8. Ban d6 WAWQI theo mtia tai cac tram quan trac
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boi voi mua kho cho thidy co su 6 nhiém
chuyén bién ro rét theo thoi gian. Mitc do 6 nhiém
nhimg nam gan day cao hon rat nhiéu. Cu thé, viing
thuoc tinh So6c Trang va Bac Liéu tir chua co6 6
nhiém tuy nhién gan day da xdy ra 6 nhiém rat
nang. Nguyén nhan 1a do 6 nhiém clorua va chat
httu co, duoc thai ra chil yéu tir cac hoat dong san
xuat nong nghiép, thiy san (phan bdn, thudc trix
sau, thuoc thu y thay san). Thém vao d6, nuoc thai
clia cac nha may, xi nghiép thai truc tiép ra moi
truong lau dan thdm qua cac tang chtra nuéc anh
huong xau dén chat luong NDD, nudc ri rac tir cac
bai rac 10 thién, bai rac khong hop vé sinh, sw xam
nhap man va xtt ly nuéc bang clorua. Bén canh do,
CLN cua khu vic Ca Mau da c6 chuyén bién dan tot
hon nhing nam trudc. Két qua tinh toan WAWQI
mua mua BDCM cho thady mitc do 6 nhiém co dau
hiéu tang lén & khu vuc thudc tinh Séc Trang - chu
yéu do chat hitu co cao. Cac khu vuc con lai chat
luong c6 xu huong dan tot 1én. Bén canh do, co thé
thay chat luong ctia mua mua t6t hon mua kho -
nguyén nhan chinh 1a do lwong nuéc mua bé cap
nhiéu hon nén chat luong nudc cia mua mua tot
hon mua kho (Hinh 8).

4. KET LUAN

Nghién ctru danh gia bién dong muc NDD &
tang qp,; 0 ving BDCM st dung phuong phap kiém
dinh phi ham s6 Mann - Kendall va xu thé Sen. Két
qua cho thay bién dong muc NDD tang qp,; déu co
xu huéng gidm voi mic y nghia thong ké 95%. Toc do
giam nhanh nhat 13 0,44 m/nam do6i v6i mua kho va
0,46 m/nam doi voi mua mua. Do sut gidm muc
NDD phu thudc phan 16n vao lich thoi vu canh tac
trong khu vuc nghién ctru. Két qua phan tich CLN
bang phuong phap da bién cho thdy chi tieu BOD,
COD va CaCO; bién dong lon & miia mua, chi tiéu
COD, BOD bién dong 16n trong mua kho. Bén canh
do, ap dung phuong phap phan tich nhom, két qua
cho thay & mua kho céac giéng phan thanh 4 nhom cé
chat luong nuoc tuong déng nhau. O mua mua, cac
giéng phan thanh 6 nhom cé chat lwong nudc tuong
déng. Mat khac, ban do CLN dua vao phuong phéap
phan tich chi s6 chat luong nudc s6 hoc co trong so
WAWQI cua T6 chie Y t€ Thé gioi (WHO) nam 2017
cho thdy chat luong nudc mila mua t6t hon mua kho.
Khu vuc ¢6 chuyén bién 6 nhiém xau dan theo thoi

gian la tinh S6c Trang, do ham luong chat hitu co va
clorua c6 trong nuéc cao.
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FLUCTUATION OF GROUNDWATER LEVEL AND QUALITY: A CASE STUDY OF qp,
AQUIFER IN CA MAU PENINSULA, VIETNAM

Nguyen Thuy Nguyen, Nguyen Hoang Tuan, Luong Hong Boi Ngan,
Tran Van Ty, Le Anh Tuan, Huynh Vuong Thu Minh
Summary

This study was carried out in Ca Mau Peninsula with the following objectives: (i) to analyze and assess the
trend of decreasing groundwater level (GWL) in the middle - upper Pleistocene aquifer (qp,;) during the
wet and dry seasons; (i) to determine the changes of groundwater quality in space and time based on 9
parameters (pH, Fe, NO,, CaCO,, CI, SO,*, COD, BOD and Coliform). This study used Man-Kendall test
and Multivariate analysis (Principal Component Analysis - PCA and Agglomerative Hierarchical Clustering -
AHC) methods; and water quality index. The results show that the GWL of qp,; aquifer tends to decrease in
both wet and dry seasons with 95% confidence. The results of PCA analysis show that in the dry season, the
BOD and COD parameters have the greatest variation (with the difference of more than 80%). In the wet
season, the parameters of BOD, COD, and CaCO, greatly affect the quality of groundwater. In addition, the
results of AHC analysis divided water quality parameters into 4 groups for the dry season and 6 groups for
the wet season with a difference of 40%. On the other hand, the fluctuation of GWL tends to decrease
gradually over time, it decreases from 0.24 m/year - 0.25 m/year for the whole region, of which the largest
decrease is in Bac Lieu in the dry season (0.44 m/year) and in Ca Mau in the wet season (0.46 m/year).
Although water quality parameters such as BOD, COD, and CaCO, tend to increase, this increase is not
statistically significant.

Keywords: Groundwater level (GWL), groundwater quality, Principal Component Analysis (PCA),
Agglomerative Hierarchical Clustering (AHC), water quality index.
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