Nghién ciru

PANH GIA CHAT LUQONG MOI TRUONG NUOC MAT QUAN
CAI RANG THANH PHO CAN THO

Nguyén Thanh Giao, Phing Thi Hiang, Dwong Vin Ni
Lé Thi Diém Mi, Lé Thi Bich Tuyén
Trudng Pai hoc Can Tho
Tém tit
Nghién ciru nham danh gia dién bién va chi tiéu anh huwong chinh dén chat lwong
niede mdt & cde séng, kénh rach trén dia ban qudn Cdi Rang thanh phé Can Tho. S6
liéu chat lwong nuoc giai doan 2013 - 2019 dwoc thu thdp o 5 vi tri (chg Cdi Rang
- CRI1, vam Cdi Cui - CR2, vam Cdi Siu - CR3, vam rach Bén Ba - CR4, song Cdi
Rdng Bé - CR5) véi 17 théng s chit lwong nwée bao gom pH, nhiét do, tong chdt rdin
lo litng (TSS), do duc, oxy hoa tan (DO), nhu cau oxy sinh héa (BOD), nhu cdu oxy
héa hoc (COD), ammonia (NH " -N), nitrite (NO,-N), nitrat (NO,-N), orthophosphate
(PO,-P), coliforms, sdt (Fe), Crom (Cr®*), Flo (F) chi (Pb) va Asen (As). Chat lwong
nuwoc duogc so sanh voi quy chudn ky thudt quoc gia vé chdt lwong nwée mdt (QCVN
08-MT:2015/BTNMT). Két qua cho thdy khu vue nghién citu 6 nhiém hiru co (DO
thap, BOD va COD cao). Phén tich twong quan cho thay cdc chi tiéu (TSS va dé duc),
cde hop chat hivu co, hop chat dam va lan - kim logi ndng (Fe, As, Cr®*) ¢é moi twong
quan thudn véi nhau. Phan tich thanh phan chinh (PCA) cho thdy c¢é 13 chi tiéu anh
hieong dén chat lrong nwée mdt va can dwa vao chwong trinh quan tric bao g&m pH,
nhiét dj, TSS, d6 duc, DO, NO,-N, NO,-N, PO, P, colzform Fe, Cr*", F* As. Két qua
PCA cho thdy c6 4 nhén té chmh glal thlch 91. 5% sw bién dong chat lwong nuoc khu
viee nghién cibu. Nguon gay 6 nhiém méi trirong nwée mdt chii yéu cé thé la tir mede
thai sinh hoat, nong nghiép, cong nghiép, giao thong thuy va nuwoc muwa chay tran.
Nghién cuu cung cap théng tin quan trong vé chat hm’ng nguon nuwéc mdt qudn Cdi
Rang, thanh phé Can Tho phuc vu c¢ong tdc quan 1y chat livong moi truong mede mdt.
Tir khéa: Chét lugng nudc mat; Phan tich thanh phﬁn chinh; Phéan tich tuong
quan; O nhiém hitu co; Quan Cai Rang.
Abstract
Assessing surface water quality in Cai Rang district, Can Tho city

This study aims to assess surface water quality in rivers and canals in Cai Rang
district, Can Tho city. Water quality data for the period 2013 - 2019 was collected
at five locations (Cai Rang market - CR1, Cai Cui site - CR2, Cai Dep site - CR3,
and canal of Ben Ba - CR4, Cai Rang Be - CRS5) with 17 water quality parameters
including pH, temperature, total suspended solids (TSS), turbidity, dissolved oxygen
(DO), biochemical oxygen demand (BOD), chemical oxygen demand (COD), ammonia
(NH-N), nitrite (NO,-N), nitrate (NO,- N), orthophosphate (PO *-P), coliforms,
iron (Fe), chromium (Cr®), fluorine (F*), lead (Pb) and arsenic (As). Water quality was
compared with national technical regulations on surface water quality (QCVN 08-MT:
2015/BTNMT). The results showed that the study area was organic pollution (low
DO, high BOD and COD). Correlation analysis showed that TSS, turbidity, organic
compounds, nitrogenous and phosphorus compounds, heavy metals (Fe, As, Cr®")
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were positive correlation. Principal component analysis (PCA) showed that there
were 13 indicators (pH, temperature, TSS, turbidity, DO, NO,-N, NO,- N, PO -P,
coliforms, Fe, Cr®*, F", and As) affecting surface water quality and such parameters
should be included in the monitoring program. PCA also presented four main factors
that explained 91.5% of the variation in water quality in the study area. The sources
of pollutants were mainly from domestic, agricultural, industrial wastewater, water
traffic and storm water runoff. The study provides important information on surface
water quality in Cai Rang district, Can Tho city, contributing for the management of

surface water environment there.

Keywords: Surface water quality; Principal component analysis; Correlation
analysis; Organic pollution; Cai Rang district.

1. Gioi thiéu

Hién nay, su phat trién manh ma&
cua kinh té da dan dén ngudn tai nguyén
nude mat dang phai d6i mat voi nguy co
6 nhiém va can kiét [1]. Chét luong nudc
mat bi anh hudng bdi cac qué trinh tu
nhién nhu diéu kién thoi tiét, tinh trang
x6i mon, dic trung vé thuy van, bién doi
khi hiu,... Bén canh do, cac hoat dong
sinh hoat, hoat dong d6 thi, hoat dong
nong nghi¢p va cong nghi¢p cua con
nguoi cling gdy tic dong 16n dén chét
lugng nudc mat [2, 3]. La mot quan thude
thanh phd Can Tho - trung tAm kinh té,
cong nghiép biac nhit cua ving Pong
bang song Ctru Long, quin Cai Ring da
dugc xac dinh 13 trung tAm phat trién kinh
té, van héa, chinh tri, qudc phong, an ninh
trong diém cua thanh ph Can Tho trong
tuong lai. Pac biét, quan Cai Rang con
1a noi tap trung ngudn nuéc mat phong
phu vdi hai con song 16n chdy qua la séng
Hau va song Céan Tho. Ngoai ra, trén dia
ban con ¢d hé théng kénh, rach véi mat
d6 kha day dic ndi v6i nhau, nbi lién véi
song Hau va song Can Tho. Ngudn giy
6 nhiém nudc mat trén dia ban quan chu
yéu 1a nude thai tir co so san xuét tiéu thu
cong nghi¢p, sinh hoat cua nguoi dan,
nude thai tir bénh vién,... Theo két qua
quan trac chat lugng nudc mat, song Can
Tho, song Cai Rang, song Cai Rang B¢,
rach Ba Lang,...da bi 6 nhiém kha nang
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nén khong thé st dung dugc cho muc dich
cr?ip nudc sinh hoat [4 - 8].

Nhitng nam gay day, viéc danh gia
chat lugng nudc mat khong chi dimg lai
& muc do tong hop, tinh toan chi sé chat
luong nudc va so sanh cac gia tri cua
thong s6 v6i quy chuan. Nhiéu nghién
ctru con ap dung cac ky thuat phén tich
thong ké dé hd trg xac dinh ngudn 6
nhiém, danh gia su thay ddi chét luong
nudce theo khong gian va thoi gian. Trong
d6, phuong phap phan tich nhan té chinh
(Principal Component Analysis - PCA)
va phan tich cum (Cluster Analysis - CA)
dugc st dung phd bién [9 - 11]. Nhiéu
nghién ctru vé chét lugng nudc mat thude
thanh phé Can Tho ciing di duoc thuc
hién. Tac gia [5] da nghién ctru danh gia
chat lwong nudc mit quan Ninh Kiéu
thanh phé Can Tho trong giai doan 2018 -
2019. Cac yéu t4 hoa hoc, sinh hoc thuong
dugc quan tric trong méi trudng nudc,
bao goém: nhiét do (°C), pH, téng chat
ran lo limg (TSS, mg/L), d6 duc (NTU),
oxy hoa tan (DO, mg/L), nhu cau oxy
sinh héa (BOD, mg/L), nhu cau oxy héa
hoc (COD, mg/L), dam amoni (NH,"™-N,
mg/L), lan hoa tan (PO,*-P, mg/L), kim
loai nang (Fe, Al, Zn, Cd, Pb, Cu, F, As),
chloride (CI), sulfate (SO,*), thudc bao
vé thuc vat, chat khang sinh, E.coli va
coliform (MPN/ 100mL) [12 - 16]. Viéc
lwa chon chi tiéu quan tric chéat lugng
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moi truong nude tuy thude vao dic diém
ngudn phat sinh 6 nhiém [17]. Tuy nhién,
nhirng nghién ctru trén chi thuc hién trong
khoang thoi gian ngén, chua danh gid
su bién dong chét lugng nudc mat qua
nhiéu nim. Do dé, nghién ctru danh gi4
bién dong chét luong nudc mat quan Cai
Rang thanh phd Can Tho giai doan 2013
- 2019 duoc thuc hién. Thém vao d6 chi
tiéu anh huong dén chat lugng méi truong
nudc mat quan Cai Rang ciing dugc xac
dinh thong qua phuong phap phan tich da
bién. Két qua nghién ctru phan tich nhiing
thay d6i vé chat luong nuéc nham cung
cap thong tin khoa hoc vé chat lugng moi
truong nudc mat tai khu vuc nghién ciru.

2. Phuwong phap nghién ciru

2.1. Phwong phdap thu va phdn
tich mau

Nghién ciru tién hanh thu thap sb
liéu va danh gia chat lugng nudc mat

Nghién ciru

tr nam 2013 - 2019 tai 5 vi tri trén dia
ban quéan Céi Ring (Bang 1). Mdi nim,
nudc mat dugc quan tric 4 dot vao cudi
mdi quy (thang 3, 6, 9, 12), mdi dot dugc
thu & 2 thoi diém nudc 16n va nudce rong
trong ngdy. Danh gia chit luong nudc
mat thong qua 17 chi tiéu: pH, nhiét
d6, tong chat ran lo ling (TSS), d6 duc,
oxy hoa tan (DO), nhu cau oxy sinh héa
(BOD), nhu cdu oxy héa hoc (COD),
dam amoni (NH*-N), nitric (NO,-N),
nitrat (NO,-N), orthophosphat (PO *-P),
coliform, kim loai nang (Fe, Cr®", F-, Pb,
As). Céc chi tiéu danh gia chat lugng
nudc gém pH, nhié¢t do, d6 duc, DO duoc
do dac ngoai hién trudong va cac chi tiéu
TSS, BOD, COD, NH,"-N, NO,-N, NO
-N, PO *-P, coliform, Fe, Cr®, F-, Pb, As
dugc phan tich tai phong thi nghiém theo
dung tiéu chuan qudc gia vé cac phuong
phép chuan. Chi tiét phuong phap phan
tich cac chi tidu thé hién ¢ Bang 2.

Bing 1. Cdc vi tri quan tric chit liwong nwéc mdt & quan Cdi Ring

Vi tri quan tric | Ki hiéu Thl}(‘)c Li do quan tric
phuong
o .o Dénh gia chat lugng nudc séng Can Tho bi anh huong
Cho Cdi Ring CRI | LeBinh tlr hoat dong thuong mai (Chg Céi Ring).
Vam C4i Cui CR2 | TanPhu Ban}l gia Shat lugng nude rach Cai Cui trude khi chay
ra song Hiu.
Vam C4i Sau CR3 | Pht Tht Ban}l gia Shat lwgng nude rach Cai Sau trude khi chay
ra song Hiu.
Vam rach Bén Ba |CR4 | Tan Pha BanAh gia Shat lwgng nude rach Bén Ba trude khi chay
ra song Hiu.
. . , . Dénh gia chat lugng nudc séng Cai Rang bi anh hudng
Song Ci Rang Bé| CR5 Thuong Thanh tr hoat dong sinh hoat ctia khu dan cu.

Bing 2. Phwong phdp phén tich cdc chi tiéu chit lwong nuéc

TT Chi tiéu Don vi Phuwong phép phéan tich
1 |pH - Méy pH Sension pH31
2 | Nhiét do °C Mady pH Sension pH31
3 | Tong chat ran lo limg (TSS) mg/L TCVN 6625:2000
4 | Dg duc NTU May Hach 2100N
5 |DO mg/L Méy do YSI 5000
6 |BOD mg/L TCVN 6001-1:2008
7 |COD mg/L TCVN 6491: 1999
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8 | Amoni (NH,") (tinh theo N) mg/L TCVN 6179: 1996

9 |Nitrit (NO,) (tinh theo N) mg/L SMEWW 4500-NO2.B:2012
10 |Nitrat (NO,) (tinh theo N) mg/L TCVN 6180-1996

11 |Phosphat (PO *)(tinh theo P) mg/L SMEWW 4500-P.E:2012

12 | Coliform MPN/ 100mL | TCVN 6187-2:1996

13 | Sat tong mg/L TCVN 6177:1996

14 | Crom VI (Cr™) mg/L TCVN 6658:2000

15 |Florua (F) mg/L SMEWW 4500-F-D:2012

16 |Asen (As) mg/L TCVN 6626:2000

17 | Chi (Pb) mg/L SMEWW 3113B:2012

2.2. Phwong phdp xir Ii sé liéu

So sanh su khac biét chét lugng
nude mit vé khong gian va thoi gian
dugc danh gia bang phan mém thong ké
IBM SPSS 20.0 Windows, tht nghiém
Duncan ¢ muc y nghia 5%. Phan tich
tuong quan (Pearson) dugc su dung
dé mo ta mbi quan hé va su phu thudc
14n nhau giira c4c chi tiéu da phan tich.
Tu:crng quan tich cuc c6 nghia la hai
bién tang hay giam cung nhau; trong khi
d6 mbi tuong quan nghich 12 mot bién
giam, mot bién tang [13, 18]. Cac gid
tri 16n hon 0.5 thé hién méi twong quan
c6 y nghia thong ké (p<0.05) giita céac
chi tiéu [18]. Phan tich nhan t6 chinh
(PCA - Principal Component Analysis)
dugc st dung dé giam khong gian céc
dic trung tir sb lwong 16m bién sé thanh
s6 lugng yéu té it hcrn nhiam chon tap
hop nhé céc bién s trong tap hop 16n
dua trén cic bién nguyén goc co twong
quan cao v&i thanh phan chinh. Két qua
PCA tao ra mdt nhom céac bién méi goi
1a thanh phan chinh hay nhan té chinh
(PC). H¢ sb eigenvalue dugc su dung dé
céc dot thu miu thay d6i khong dang ké
qua cac nam va déu nam trong giéi han
cho phép [20]. Nhin chung, gia tri pH vao
muia mua déu cao hon mua kho, miia mua
dao dong tir 7.00 £ 0.01 - 7.41 £ 0.01, mua
kho dao dong tir 7.02 £ 0.21 - 7.41 £ 0.01

(Bang 4). Su dao dong nay twong dong véi
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danh gi4 cac thanh phan chinh. Hé s6 nay
cang 16n thi thanh phan chinh d6 c6 déng
g6p cang 16n vao viée giai thich su bién
dong cua bo sb liéu ban dau. Tuong quan
gifta thanh phan chinh va cic bién s
liéu ban dau duoc giai thich bang sb liéu
tuong quan gia trong [18]. Tri tuyét ddi
ctia hé sd twong quan gia trong 16n hon
0.75 ¢6 nghia 1a mdi twong quan chit ché
giita thanh phan chinh va thong sé chat
lugng nudc, tr 0.5 - 0.75 1a twong quan
trung binh va dudi 0.5 1a twong quan
yéu [19]. Phén tich PCA duoc phan tich
bang phin mém Primer 5.2 for Windows
(PRIMER-E Ltd, Plymouth, UK).

3. Két qua va thao luin

3.1. Dién bién chat lugng nuéc mdt
qudn Cdi Rdang thanh pho Can Tho ndm
2013 -2019

3.1.1. pH va nhiét do

Gié tri pH tai cac vi tri quan trac trén
dia ban quén Cai Rang giai doan 2013 -
2019 dao dong trong khoang tir 7.22 + 0.05
- 7.29 £+ 0.04 dat gia tri trung binh 7.25 £
0.02 (Bang 3). Gia tri pH trung binh qua
nghién cuu cua Bui Thi Nga va Bui Anh
Thu (2005) [8] & kénh Rach Ban thanh
phé Can Tho véi gia tri pH (6.9 - 7.7),
dat tiéu chuan chat luong nude sinh hoat
nhung phai qua xt 1i so bo va phu hop,
v6i nghién ctru ctia Nguyén Thi Kim Lién
va ctv (2016) [7] trén song chinh va song

Tap chi Khoa hoc Tai nguyén va Moi truong - So 35 - nam 2021



nhanh thudc tuyén song Hau (6.3 - 8.0,
trung binh 7.1 + 0.32). Qua d6 cho thay
mdc du pH nudc cé khac nhau gitra cac vi
tri va thoi gian nhung van trong gi6i han
cho phép dé sir dung cho cac muyc dich hién
nay [20]. Nhiét 6 & c4c vi tri thu mau khéc
biét khong cé y nghia théng ké (p > 0.05)
dao dong 26.09 + 0.33 - 26.97 £ 0.34 voi
gia tri trung binh 26.94 + 0.14 (Bang 3).
Bién dong nhiét do gitta mua mua va mua

Nghién ciru

kho giai doan 2013 - 2019 khac bi¢t khong
¢6 y nghia thng ké (p > 0.05). Mua mua
nhi¢t do dao dong tir 26.14 + 0.05 - 28.66 &
0.45°C, mua kho dao dong tir 25.92 + 0.43
- 28.9 + 0.23°C. Két qua nghién ctru cho
thdy nhiét do & ca hai mua trong giai doan
nghién ctru thich hop cho céac loai thuy sinh
vat phat trién. Céc thong ) pH va nhiét do
¢ cac thuy vuc quan Céi Rang phu hop vdi
dién bién ctia ving nhiét déi [12].

Bing 3. Gid tri cdc chi tiéu 6 tirng vi tri quan tréc giai doan 2013 - 2019 so véi
QCVN 08-MT:2015/BTNMT (cot A1)

Théng sb | Don vi CR1 CR2 CR3 CR4 CR5 QCVN
pH - | 7224005 | 7.24+0.05 | 7.24£0.04 | 7.29£0.05 | 7.29+0.04 | 6-8.5
Nhigtds | °C | 26.95+0.33 | 26.97+0.34 | 26.9£0.33 | 26.91:0.32 | 26.95£0.34 | -
TSS mg/L | 37.88+4.47 37.93+4.63 32.89+4.03 36.58+4.49 36.92+3.91 20
Doduc | NTU |33.18+11.28 | 34.18£11.85 | 30.1510.63 | 31.65£11.10 | 33.86£9.85 | -
DO | mgL | 5.22+0.20 | 5.39+0.24 | 5.51+0.22 | 5.44+0.17 | 5.28+0.18 | >6
BOD mg/L 7.46+0.80 6.58+0.70 6.35+0.57 6.94+0.44 7.83+0.70 4
COD mg/L 14.31+0.88 12.32+0.79 12.39+1.06 13.25+1.06 14.81+1.13 10
NH,-N | mg/L | 0.24%0.11 | 0.11£0.02 | 0.11£0.02 | 0.11x0.02 | 0.12£0.02 | 0.3
NOZ‘-N mg/L 0.08+0.05 0.08+0.06 0.08+0.05 0.07+0.04 0.1+0.07 0.05
NO,-N | mgL | 1.3740.32 | 1.08+0.15 | 0.77+0.09 | 0.81+0.10 | 0.9+0.08 2
PO 43‘ -P | mg/L 1.3+£0.97 0.66+0.45 0.6+0.41 0.63+0.45 0.78+0.49 0.1
Coliform ll\g(l)ﬁ 2483489 | 19142320 | 1681192 | 2108290 | 22162160 | 2500
Fe | mg/L | 038£0.07 | 031£0.06 | 0.26+0.06 | 0.29+0.06 | 0.34£0.06 | 0.5
Cr* | mg/L |0.005£0.003 | 0.003+0.002 | 0.003=0.001 | 0.006=0.004 | 0.005£0.003 | 0.05
F | mgL | 0.16£0.04 | 0.11£0.01 | 0.12+0.02 | 0.11+0.03 | 0.15£0.05 | 1
Pb | mgL | 0.04+0.04 | 0.06£0.06 | 0.03£0.03 | 0.06£0.06 | 0.0001+0.00 | 0.02
As | mg/L | 0.0007+0.00 | 0.0004£0.00 | 0.0006+0.00 | 0.0006:0.00 | 0.0004£0.00 | 0.01
3.1.2. Tong chat ran lo limg (TSS) va  qua sy bién dong ham luong TSS mua
do duc mua va mua kho khac bié¢t khong co y

Trung binh chét ran lo liing gitra cac
vi tri quan trac giai doan 2013 - 2019 khéc
biét khong c6 y nghia thong ké (p > 0.05)
dao dong tir 32.89 + 4.03 - 37.93 + 4.63
(trung binh 36.44 + 1.84) (Bang 3). Nhin
chung, & giai doan 2013 - 2019 hau hét
ham luong TSS vuot quy chuin cot Al
QCVN 08-MT:2015/BTNMT [20]. Két

nghia thdng ké (p > 0.05), nhung qua sb
liéu phan tich, nhan thiy ring da phan
ham lugng TSS mua mua ludn & mirc cao
hon mua khé. Mua mua dao dong 17.30
+ 0.03 - 64.23 £ 2.68 va mua kho dao
dong 23.6 £ 1.50 - 45.35 £ 0.65 (Bang 4).
Diéu nay c6 thé giai thich 1a do vao thoi
diém mua mua nudc li tir thugng ngudn
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chay vé mang theo mét lugng 1ém phu sa
cong thém vat chét bi rira troi tir hai bén
bo song lam cho gid tri TSS tang 1én [6].
Hai ngudn c6 thé gy ra TSS cao la dong
chay do bao va x61 mon bo song [4]. Ham
lugng TSS ¢ quan Ninh Kiéu dao dong
16.09 - 42.73 mg/L [5], ham lugng TSS
& cac song kénh thanh phdé Can Tho dao
dong 16 - 176 mg/L [21], ham lugng TSS
trén song Can Tho tir 2010 - 2014 dao
dong 14.7 - 79.6 mg/L [6]. C6 thé thdy,
ham lugng TSS dugc liét ké ¢ cac nghién
ctru trén déu ¢ mirc cao va trd thanh méi
quan tdm chinh d6i véi chat lugng nudce
& DBSCL vi nd 1am cho chat lugng nudc

xau hon va chi phi xu li cao hon [5]. Do
duc gifra cac vi tri quan tric khac biét
khong c¢6 y nghia thong ké (p > 0.05)
dao dong 30.15 + 10.63 - 34.18 = 11.85
voi gid tri trung binh 32.60 = 4.61 (Bang
3). B duc ting cao vao mua mua 2018
véi 129.8 + 0.3 mg/L 1a do nude 1 mang
nhiéu phu sa tir thuong ngudn vé ciing véi
cac tran mua lén da lam d¢ duc tang [7].
Diéu nay c6 thé 1am giam tim nhin cua
cac dong vat nudc, gidm su truyén anh
sang vao nudc, can trd su quang hop cua
tao, dong thoi lam giam ham luong oxy
trong nudc.

Bing 4. Gid tri cdc chi tiéu quan tric theo mita giai doan 2013 - 2019

2013 2014 2015
Chi tiéu | Pon vi
*| Mua mua Mua kho Mua mua Muia kho Miia mwa Mua kho
pH - 7.36+0.04 | 7.02+0.21 | 7.18+£0.05 | 7.03+£0.09 | 7.30+0.02 | 7.21£0.02
Nhiét d6 °C | 26.35£0.05 | 27.74+0.59 | 28.66+0.45 | 28.9+0.23 | 26.51+0.32 | 26.29+0.03
TSS mg/L | 17.30+£0.30 | 23.60£1.50 | 31.50£1.50 | 29.22+1.82 | 42.28+£1.98 | 41.08+8.38
Do duc | NTU | 26.50+0.00 | 27.50£2.90 | 23.40+£1.60 | 17.75+4.65 | 27.65+0.35 | 34.40+8.60
DO mg/L | 5.28+0.11 | 5.43+£0.27 | 5.1240.90 | 4.55£0.26 | 4.77£0.27 | 4.58+0.27
BOD mg/L | 6.85+0.35 | 11.04£1.16 | 6.70+3.30 | 7.64+0.14 | 8.30+£2.60 | 7.75+0.35
COD mg/L | 10.42£0.12 | 23.95£12.05 | 10.50+4.40 | 11.55+0.55 | 12.37+£2.06 | 11.92+0.42
NH,-N | mg/L | 0.16+0.02 0.36+0.10 0.13+0.08 | 0.05+0.05 0.10£0.02 | 0.08+0.01
NO,-N | mg/L | 0.06+0.03 0.74£0.49 | 0.05+0.01 | 0.02+0.02 | 0.03£0.02 | 0.02+0.01
NO,-N | mg/L | 2.20+0.13 1.20+1.15 0.82+0.40 | 0.75£0.04 | 0.45+0.14 1.15+0.14
PO>-P | mgL | 1.82+0.55 6.10+2.99 1.12+0.95 1.68+0.54 | 0.01+0.01 0.31+0.30
Coliform 11\(/)[(1))111;]]{ 34931707 | 1619167 | 2803£777 | 1919+147 | 2793£767 | 1041+163
Fe mg/L | 0.07+0.01 1.19£1.16 | 0.20+£0.03 | 0.29+0.05 | 0.41+0.24 | 0.28+0.10
Cré* mg/L | 0.01+0.001 | 0.03£0.008 | 0.002+0.002 | 0.003+0.001 | 0.009+0.008 | 0.004+0.002
F mg/L | 0.004+0.00 | 0.12+0.10 KPH 0.12+0.75 | 0.12+0.24 | 0.09£0.01
Pb mg/L KPH KPH KPH KPH KPH KPH
As mg/L | 0.002+0.00 | 0.0002+0.00 | 0.0003+0.00 | 0.0001+0.00 KPH KPH
2016 2017 2018
Chi tiéu | Pon vi
‘| Mua muwa Mua kho Mua mwa Muia kho Miia mwa Mua kho
pH - 7.40+0.00 | 7.27+0.18 | 7.41+0.01 7.41+0.01 7.31£0.04 | 7.33+0.09
Nhiétdo | °C | 26.14+0.05 | 26.2+0.08 | 26.27+0.02 | 25.92+0.43 | 26.97+0.1 | 27.23+0.31
TSS mg/L | 33.48+7.08 | 33.58+8.43 | 31.54+£4.99 | 38.03+0.98 | 64.23+£2.68 | 45.35+0.65
Do duc | NTU | 16.80+3.10 | 14.50+2.40 | 13.25+1.35 | 16.80+0.50 | 129.80+0.30 | 62.65+20.45
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DO mg/L | 5.57+0.14 5.55+£0.52 5.82+0.02 5.3340.15 6.10+0.05 5.76£0.18
BOD | mg/L | 4.75£0.45 | 6.50+1.70 | 5.45+0.85 | 5.20+0.30 | 5.85+0.55 | 6.45+0.55
COD mg/L | 10.37+0.52 | 13.01£0.78 | 11.99+1.44 | 11.81+£0.23 | 13.89+0.47 | 12.15+0.61
NH,-N | mg/L | 0.03+0.01 0.08+0.00 | 0.15+0.03 | 0.14+0.04 | 0.13+£0.01 | 0.23+0.01
NO,-N | mgL | 0.02+£0.00 | 0.02+0.01 0.03+0.01 0.04+0.01 0.03+0.00 0.04+0.01
NO,-N | mg/L | 0.68+0.04 1.02+0.33 0.89+0.17 | 0.74+0.16 | 0.79=0.09 | 0.89+0.06
PO43'-P mg/L 0.06+0.01 0.05+0.01 0.06+0.01 0.07+0.02 0.08+0.01 0.08+0.02
Coliform 11\(/)[(1))111\111/4 3995+1206 | 1050+626 | 1036+226 | 1539+37 1970440 | 15224204
Fe mg/L | 0.19£0.01 0.21£0.07 0.25+0.06 0.33£0.06 0.41+0.08 0.2840.00
Cr® mg/L | 0.004+0.004 | 0.003+0.003 | 0.0004+0.0 KPH KPH KPH
F mg/L | 0.16x0.07 0.2620.08 0.22+0.04 0.26+0.01 0.06+0.04 0.12+0.01
Pb mg/L KPH KPH 0.53£0.53 | 0.0001£0.00 | 0.0009+0.00 | 0.0004+0.00
As mg/L KPH KPH KPH KPH 0.0007+0.00 | 0.00340.00
2019
Chi tiéu |Don vi —— — QCVN
Mua mua Mua kho
pH - 7.00+0.01 7.30+0.07 6-8.5
Nhigtdo | °C | 26.9240.16 | 27.24+033 -
TSS mg/L | 39.75+0.85 | 37.88+5.33 20
Doduc | NTU | 17.65£0.05 | 23.70+10.50 -
DO mg/L 5.78+0.26 5.46+0.11 >6
BOD mg/L | 7.50+0.00 7.25+0.15 4
COD mg/L | 16.34+1.76 | 15.43+2.03 10
NH,-N | mg/L | 0.19£0.06 0.15+0.03 0.3
NOZ'-N mg/L 0.01£0.00 0.02+0.01 0.05
NO-N | mg/L | 115:0.38 | 1.06+0.08 2
PO 43'-P mg/L 0.07+0.02 0.07+0.02 0.1
. MP
Coliform 100§£ 321041050 171842 5000
Fe mg/L 0.19+0.05 0.15+0.02 0.5
Cr* | mgL | KPH KPH 0.05
F mg/L 0.15+0.01 0.15+0.09 1
Pb mg/L KPH 0.003+0.003 0.02
As mg/L | 0.0003£0.00 | 0.0005+0.00 0.01
3.1.3. Oxy hoa tan (DO), nhu cau oxy trung binh 5.37 + 0.09 (Bang 3), khic biét

sinh héa (BOD) va nhu cau oxy héa hoc

(COD)

Dién bién ham lugng oxy hoa tan
(DO) & timg vi tri quan tric trén dia ban
quan Cai Rang giai doan 2013 - 2019
dao dong tir 5.22 £ 0.20 - 5.51 £ 0.22 véi

khong c6 y nghia thong ké (p > 0.05) va

khong dat quy chuan QCVN 08-MT:2015/

BTNMT [20]. Chét luong nudc chi phu
hop st dung cho muc dich sinh hoat nhung
phai 4p dung cong ngh¢ xu li phu hgp. DO
thap pht hop véi két qua nghién ciru TSS
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va d6 duc cao nhu di trinh bay. Dién bién
DO gitta mua mua va mua kho khac biét
khong ¢ y nghia théng ké (p > 0.05), tuy
nhién gia tri DO mua mua qua cdc ndm
déu cao hon mua kho; cu thé, mia mua dao
dong 4.77 £ 0.27 - 6.10 + 0.05, mua kho
dao dong 4.55 +£ 0.26 - 5.78 = 0.18 (Bang
4). Két qua pht hop véi nghién ctru ¢ kénh
Rach Ban thanh phé Can Tho ham luong
DO rét thap dao dong tir 0 - 2.5 mg/L [13],
trén kénh rach quan Ninh Kiéu giai doan
2018 -2019, DO dao dong tir 3.36 £ 1.59 -
6.03 £ 0.50 [5]. Ham luong DO thép 13 do
moi trudng nude cb rat nhéu chat hitu co
lam tang qué trinh oxy hoa, tiéu thu nhiéu
OXy din dén can kiét oxi trong nudc; hon
nira, su tich tu cac ba mun hiru co tai khu
vuc di lam anh huéng dén su luu thong
ctia dong chay va khuéch tan oxy tir khong
khi vao nudc [8]. Didu nay ciing giai thich
cho két qua mua mua DO cao hon mua
kho, mua mua c6 dong chay twong ddi
manh giy xdo dong nudc lam cho qua
trinh khuéch tan oxy vao nudc nhiéu hon.
Nguon nudc thai tir san xuat ndng nghiép,
nudc thai sinh hoat chira nhiéu chét hitu
co nén qua trinh phan hay céc vat chat hiru
co da l1am tiéu hao ham lugng oxy hoa tan,
tir d6 ham lugng DO thap. Két qua cho
théiy chét lugng nudc mat dia ban quan
Cai Ring 6 nhiém hiru co.

Nhu céu oxy sinh héa (BOD) & cac vi
tri dao dong tur 6.35 + 0.57 - 7.83 = 0.70
vdi trung binh 7.03 £ 0.29 (Bang 3), khac
biét khong co ¥ nghia thong ké (p > 0.05).
Qua mdi nim bién dong giita mia mua va
mua kho cling khac biét khong cé y nghia
thdng ké (p > 0.05). Mua kho ham luong
BOD da phan cao hon muia mua (Bang 4).
Tuong dong voi nghién ctru chat lugng
nudc mat tinh An Giang c6 BOD mua
mua va mua kho 1an luot 13 5.3 mg/L va
4.1 mg/L [22]; & song Can Tho mia mua
dao dong 7.5 - 31.6 mg/L, mua kho dao
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dong tir 5.5 - 19.9 mg/L [6]. Diéu nay 1a
do mua mua, nuéc mua Ién bd sung vao
dong chay, bén canh dé nudc tur thuong
ngudn dé vé nén luu luong nudc trén
song tang, pha loang lam cho ham lugng
BOD giam va thap hon so v6i mua kho
[6]. Ham lugng BOD khu vuc nghién ctru
vuot QCVN 08-MT:2015/BTNMT [20].
Qua d6 cho thiy ngudn nudc 6 nhiém hiru
co. Ngudn 6 nhiém hiru co 1 do réc thai
nguoi dan vat bua bai, nudc thai hd dan
sinh séng va hoat dong san xuit & khu
vuc, lugng mun ba hitu co dugc tich tu
dan theo thoi gian, ngdy cang nhiéu lam
can tr¢ sy luu thong cua dong chay, lam
giam sy thong thodng va kha nang tu [am
sach cua thuy vuc [22].

Nhu cu oxy héa hoc (COD) giira cac
vi tri quan tric dao dong tir 12.32 + 0.79
- 14.81 + 1.13 (Bang 3), trung binh 13.42
+ 0.45, khac biét khong c6 y nghia thng
ké (p>0.05) va vugt QCVN 08-MT:2015/
BTNMT [20], nudc chi dung cho muc
dich tudi ti€u, thiy loi hoac cac muc dich
sit dung khéc ¢o yéu ciu tuong tu. Két
qué ciing dwong ddng véi nghién ctru cua
Nguyén Thi Kim Lién va ctv (2016) [7],
trén song Hau ham lugng COD trung binh
14.3 mg/L. Qua Bang 3 gid tri COD tai
céc vi tri luén cao hon BOD nhung khong
dang ké, cho thdy khu vuc chu yéu bi 6
nhiém hiru co dé phan huy tir cic hoat
dong sinh hoat 1a chu yéu [6]. Tuong tu
nhu BOD, vao mua mua ham lugng COD
co xu hudng gidm. Tuy nhién, ham lugng
COD va BOD vao mua mua & mot sé nim
van cao hon mua kho (Bang 4). Piéu nay
c6 thé 13 do dong chay di qua nhitng noi cé
chét thai sau do chay Xuéng kénh, rach lam
tang dong thoi ca oxy 1an chit 6 nhiém.

3.1.4. Ammonia, nitrite, nitrate va
orthophosphate

Néng d6 ammonia (NH,"-N) & cac vi
tri quan trac dao dong 0.11 £0.02 - 0.24 +
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0.11 v6i trung binh 0.14 = 0.02 (Bang 3),
khac biét khong co 'y nghia thong ke (p >
0.05). Qua két qua phan tich, bién dong
gitta mua mua va mua kho nam 2016 va
2018 khac biét c¢6 ¥ nghia thong ké. Mua
mua dao dong tir 0.03 £0.01 - 0.19 £0.06,
mua khé dao dong tir 0.05 £ 0.05 - 0.36
+ 0.1. Ham luong NH,"-N & DBSCL dao
dong tr 0 - 0.94 mg/L [23] Diéu nay cho
thdy, ham luong NH,"-N o quan Cai Rang
giai doan 2013 - 2019 nam trong khoang
dao dong cua khu vuc. Nhin chung, gia tri
NH,"-N déu dat quy chuan cot A1 QCVN
08-MT:2015/BTMNT [20], riéng mua
kh6 nam 2013, NH,™-N vuot chuan véi
giatri 0.36 £ 0.1 mg/L. So vdinghién ciu
Bui Thi Nga va Bui Anh Thu (2005) [8]
tai kénh Rach Bén, nong do NH,"-N ¢ khu
vuc quan Cai Rang thip hon (3 4-245
mg/L), néu 16n hon 5 mg/L cho thay nuéc
dang trong tinh trang rat ban.

Ham lugng NO,-N vao mua mua va
mua kho khac biét khong ¢6 y nghia thong
ké (p > 0.05). Mua mua dao dong 0.01 £
0.00 - 0.06 = 0.03, mua kho dao dong tur
0.02 £ 0.02-0.74 + 0.49 (Bang 4). NO,
-N 14 chét trung gian duoc tao ra boi qué
trinh oxy hoa NH," dudi sy hién hi¢n cta
cac vi sinh vat oxy hoa NH," [4]. Tuong
tw nhu ham lugng NH,"-N, vao giai doan
mua kho 2013, ham lu:ong NO,-N cao va
vuot chuan (0.74 £ 0.49). th chung,
két qua nghién cu'u cho thay NO,-N khu
vuc nghién ctru van nam trong quy chuan
QCVN 08-MT:2015/BTNMT [20], chat
lugng nudc phu hop cho muc dich sinh
hoat va bao ton dong thuc vat thuy sinh.

Két qua nghién ctru, bién dong ham
lwong NO,-N gifra muia mua va mua kho
khac biét khong ¢ y nghia thong ké (p
> (0.05). Mua mua dao dong 0.45 £ 0.14
- 2.2 £ 0.13, mua kho dao dong 0.74 =
0.16 - 1.2 + 1.15 (Bang 4). Nitrat c6 thé
tao thanh axit nitric va gay doc cho cac

Nghién ciru

loai thuy sinh vat. Twong tw nhu NH,*-N
va NOZ',-N, ham lugng NO,-N nam 2013
cao nhat trong giai doan nghién cuiu.
Nguyén nhén c6 thé do viéc sir dung phan
bén trong ndng nghiép, cac chat thai co
tir hé thong xir 1i nudc thai, chét thai chan
nudi ting cao di 1am anh hudng dén chat
lwong nude. Nhin chung ham lugng NO .-
-N trén dia ban quan Céi Rang giai doan
2013 - 2019 dat quy chuan QCVN 08-
MT:2015/BTNMT [20]. Ham lugng dam
nitrat thdp, do anh hudng bsi ham luong
chit hitu co cao da lam can kiét oxy hoa
tan, nén qua trinh nitrat héa khé c6 thé xay
ra, két qua pht hop véi ham luong BOD
va COD cao, DO thép trong nghién ciru.
Ngoal ra, nong do NO," -N > 0.7 mg/L ¢6
thé dan dén hién tuong phu dudng

Ham Iugng PO *-P giai doan 2013
- 2019 gitta mua mua va mua kho khac
biét khong co ¥ nghia thong ké (p > 0.05).
Mua mua dao dong tir 0.01 = 0.01 - 1.82
+ (.55, mua kho dao dong tir 0.05 + 0.01
- 6.1 £2.99. Trong nam 2013 va 2014,
ham luong PO *-P vugt quy chuin cot Al
QCVN 08-MT:2015/BTNMT [20]. Da
phan ham lugng PO ,-P giai doan 2013
- 2019 & mua kho cao hon mua mua va
¢6 xu hudng giam dan. Giai doan 2013 -
2015 muia khd vuot chuan cot Al rét nhiéu
(cao gép 3 - 61 1an), muia mua 2013, 2014
cling vuot chuin cot Al (11-18 lﬁn). Su
pht dudng coé thé c6 nhiing anh hudng
nghiém trong nhu tdo né hoa can tr¢ anh
sang vao nudc va gay hai cho dong thuc
vat thuy sinh. Nguyén nhan ham lugng
PO, *-P mua khé cao hon mua mua 1a do
mua kho luu lwong nuée trén song thap
nén kha nang pha loang nudce thai tir nudi
trong thuy san, trong trot vao cac song
thip hon mua mua [7]. Orthophosphate
trén cac kénh gach tinh Séc Trang 0.05 -
0.90 mg/L [21], trén song Tién doan chay
qua Tan Chau (An Giang) 0.02 - 8 mg/L
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[24]. O mot sb thoi diém c6 gia tri cao so
v6i cac thoi diém khac 1a vi lugng phan
bén hiru co st dung qua muc clng thude
trr sdu, hoat dong chan nuoi, bot giat
trong sinh hoat [24].

3.1.5. Coliform

Coliforms & céc vi tri quan tric giai
doan 2013 - 2019 dao dong tr 1681 =+
192 - 2483 £ 489 MPN/100 mL, khac
biét khong co ¥ nghia thong ké (p > 0.05).
Dién bién chat luong nudc giira mua
mua va mua kho, khac biét khong cé y
nghia thong ké (p > 0.05), tuy nhién gia
tri coliforms mua mua luén cao hon mua
kho. Cu thé mua mua dao dong tir 1036
+ 226 - 3995 £ 1206 MPN/100 mL, mua
kho dao dong tir 1041 £ 163 - 1919 + 147
MPN/100 mL. Vo miia mua chat luong
nude c6 thé ding cho muc dich cap nudce
sinh hoat nhung phai ap dung cong nghé
xtr 1i phu hop, mua khé phu hop st dung
cho muc dich cép nudc sinh hoat (sau khi
ap dung xir li thong thuong) va bao ton
dong thuc vat thuy sinh. So véi nhiing
nghién cuu trude day [4 - 6] thi coliform
khu vuc & murc thip va dat QCVN 08-
MT:2015/BTNMT [20]. Sy xuat hién ciia
coliforms cho thdy nguén nudc da dan bi
6 nhiém hitu co bét ngudn tir chét thai cua
con nguoi va dong vat [25].

3.1.6. Kim logi ndng

Két qua nghién ctu (Bang 4), ham
lugng F-va As & mua mua va mua kho
trong giai doan 2013 - 2019 déu nam
trong gidi han cho phép cua cot A1 QCVN
08-MT:2015/BTNMT (F- < 1 mg/L, As
< 0.01 mg/L) [20]. Trong dd, giai doan
2015 - 2017 hau nhu khéng phat hién
As, nam 2018 néng do As c6 su khac biét
gitra mua mua va mua khoé (p <0.05). Vao
mua kho 2013, nong d6 Fe, Cr®" v6i ham
lugng 1.19 + 1.16 va 0.03 + 0.008 vuot
cdt Al QCVN 08-MT:2015/BTNMT
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(Fe < 0,5 mg/L, Cr* < 0,01 mg/L) [20]
lan luot 1a 2,4 va 2.8 lan, tuy nhién, gia
trj Fe, Cr® déu c¢6 xu hudéng giam trong
giai nghien ctry, gia tri Cr® tir nam 2017 -
2019 nam trong khoang khong phat hién
(KPH). Di vé6i thong sd Pb, trong g1a1
doan 2013 - 2016 & ca hai mua déu nam
trong khoang khong phat hién (KPH),
tuy nhién vao mua mua 2017 ndng do
Pb dugc phat hi¢n & néng do 0.53 +£0.53
mg/L, cao gap 26,57 lan cot Al QCVN
08-MT:2015/BTNMT (Pb < 0,02 mg/L).
Nhin chung, da s cic gia tri cua 5 kim
loai nang: Fe, Cr®", F-, Pb, As trong giai
doan 2013 - 2019 phu hgp st dung cho
muc dich cdp nudc sinh hoat (sau khi ap
dung xir ly thong thudng) va bao ton dong
thyc vat thiy sinh. Riéng néng do Fe, Cr®*
& mua khé 2013 chi c¢6 thé dung cho muc
dich tudi tiéu, thuy loi va nong do Pb &
mua mua 2017 chi phu hop sir dung cho
giao thong thuy va cac muc dich khac vai
yéu cau nudc chat lugng thap.

3.2. Méi twong quan giika cdc chi
tiéu chit lwong nwéc mdt nam 2013 -
2019

Bang 5 tom tit két qua phéan tich
tuong quan giira cic chi tiéu chit luong
nudc mat trén dia ban quan Cai Rang.
Phan tich tuvong quan (Pearson) dugc su
dung dé mé ta mdi quan h¢ va sy phu thudc
14n nhau giita cac chi tiéu da phan tich.
Tuong quan tich cuc c6 nghia 1a hai bién
tang hay giam cung nhau; trong khi do
moi twong quan nghich 13 mét bién giam,
mot bién tang [13]. Cac gid tri 16n hon 0.5
thé hién méi tuong quan cé y nghia thong
ké (p < 0.05) gitta cac chi tiéu [18]. TSS
trong quan t6t véi do duc (0.705) vi n6
phu thudc vao cac chat rin lo liing trong
nude, twong déng véi nghién ctu cua
[12]. Trong khi d6, do duc, NO,, PO, >
Fe c6 moi tuong quan tot voi As v6i muc
tuong quan lan luot 1a (0.632), (0.605),
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(0.518) va (0.583). Theo Bui Thi Nga va
ctv (2011) [2], vat chit hitu co cé trong
nude ¢ vai trd quan trong trong viéc hp
thu As, ham luong vat chét lo lting cao
g6p phan 6 nhim As va nguoc lai. BOD
twong quan tét véi COD (0.736) va BOD,
QOD, NH,", NOZ‘, NO," cling twong quan
tot véi PO, >, t‘hé hién viéc 6 nhiém chat
hiru co tir nguon thai sinh hoat, trong trot

Nghién ciru

va nong nghiép. Fe c6 méi trong quan tét
véi Cré* (0.655), trong khi do6 NO,, NO;
va PO > ciing c6 twong quan tot voi Cré
va ca Fe, cho thay khuynh hudng cung
xuét hién ctia chiing tai noi nghién ctru. DO
cd twong quan nghich vdi BOD (-0.636),
ham luong céc chat hitu co trong nudc cao
dan dén tang nhu cau oxy lam ham luong
DO trong nudc giam [7].

Bing 5. Twong quan giita cdc chi tiéu chit lwong nwéc mdt

Chilnirs pll Nl o -] e das 0o pon Lo SHN NN BEONG PSSP Colikem Fe L o | § ™ A
pll I
kit & 651 I
s DN I i
(LT Dge L 1N s oy
::Il L -J-.": LS hl ] D208 R -..L“? 1
o i, (L3 B eE ko e k] Hu1E 0,734 ]
PO P # & maid & f (K31} LA haid L5484 [ ] i
Coadiiorm H i e & BoonEH 1 .08 33, i | i
:l" - -.-1' ;:‘;“ I]::a'l : s [} ] I'1 i K i : i :I: l'il‘lh'l.l: II: td: ﬂlh\:: 1 :
:1:. L Ilc . :k' i ;i‘ 1 i1 0 {585 1“"-;: I:I _.]3 ) l:j-!:; i f.' TF : 1
3.3. Cdc chi tiéu anh huwong chinh Crt* 0304 | 0063 | -0.184 | -0.136
dén chit lwong nwéc mdt nam 2013 - F- -0.239 [ 0.222 | -0.326 [ 0.241
2019 Pb -0.153 | 0.285 | -0.293 | -0.290
Biing 6. Cic chi tiéu dnh hwéng chinh chét H;AS i 08-22398 03-20786 02'36292 ?ggl
lwong nwoc mdt quan Cdi Rang giai doan gt}g 50 : ' : )
_ rleng
2015 - 2019 % Bién 48.8 18.1 15.8 8.7
Chi tieu | PC1 PC2 PC3 PC4 dong
pH | -0.227 | 0.366 | -0.103 | -0.165 %Bién | 488 | 66.9 | 828 | 91.5
Nhiét do | 0.122 | -0.343 | 0.267 | -0.119 dong cong
TSS | -0.202 | 0.095 | 0.449 | -0.012 don
0 -0. . 549 | -0. £ s 1A s \ A ,
Dodye | 0003 | 0208 | 0.5 0.126 Két qua phan tich thanh phan chinh
DO [-0058 [ 0424 [ 0146 [[0450 | b BEET LT
BOD | 0.289 | 0245 | 0018 | -0.133 | ¢ho thay co 4 nhan (0 chinh gial thic
COD 0.289 0.115 0.018 0.298 91.5% su bién dQIlg chat lll'O’Ilg nuoc mat
NH,-N | 0256 | 0297 | 0.118 | 0.007 | khu vuc nghién ctru quén Cai Rang thanh
NO~N | 0319 [ 0.170 [ -0.128 | -0.088 | pho Can Tho giai doan 2013 - 2019 (Béang
NO,-N | 0.319 | 0.155 | -0.116 | 0.169 6). Cac nhan to Chinh PC1,PC2,PC3,PC4
PO-P | 0328 | 0.044 | -0.122 | -0.131 | giai thich sy thay d6i chat lwong nudc mat
Coliform | 0.200 | -0.192 | -0.055 | 0.561 trong thoi gian 7 nam vO1 cac t}"/ 1¢ lan
Fe | 0278 | 0.227 | -0.039 | -0.322 | |yot [a 48.8%, 18.1%, 15.8%, 8.7%. Theo
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Shrestha and Kazama (2007) [15], PC co
gia tri eigenvalues (gid tri riéng) 1én hon
1 duoc xem 13 dang ké. Trong nghién ctru
nay, cac gia tri dc trung tir PC1 - PC7 déu
16n hon 1. PC1 giai thich sy bién dong
cua cdc yéu t6 NO,-N (0.319), NO,-N
(0.319), PO *-P (O 328) va Cr® (0. 304) o
muc tuong quan yéu. Ngudn nay bao gom
céc chat hiru co, dinh dudng va kim loai
ning cé thé chiu anh hudng tir cac ngudn
thai ndng nghiép, sinh hoat va hoat dong
cong nghi¢p. PC2 ¢d muc tuong quan
yéu vé6i pH (0.366), nhiét d6 (0.343), DO
(0.424), chiu anh hudng tir cac yéu td tu
nhién va chét thai hiru co tir nong nghiép
va sinh hoat ciia nguoi dan trén dia ban.
PC3 tuong quan yéu véi TSS (0.449), F-
(0.326), As (0.322) va tuong quan trung
binh vd&i do duc (0.549), chiu tic dong
hoat dong cong nghi¢p, giao thong thuy
va nudc mua chay tran kéo theo cac vat
chit 6 nhiém. As xuat hién do khu vuc
¢6 chira nhiéu vat chat lo ltirng, nudc thai
do6 thi, ndng nghiép va cong nghi¢p. PC4
giai thich sy bién dong chét lugng nudc
vdi DO (0.450), Fe (0.322) 6 muc tuong
quan yéu va tuong quan trung binh véi
coliforms (0.561), khu vuc nay hién di¢n
vi sinh vat, ngudn gdc tir con ngudi va
dong vat. Tirkét qua PCA cho thdy cac chi
tiéu pH, nhiét do, TSS, d¢ duc, DO, NO,
-N, NO,-N, PO*-P, coliform, Fe, Cr*,
F, As anh hu:ong dén chat luong nuoc
mat trén dia ban quan Cai Rang va can
dua vao chuong trinh quan trac. Mdi PCs
1a dai dién cho mét ngudn 6 nhiém [12].
Nhu vay, kha nang giy 0 nhlem & khu vuce
nghién ctru xuat phét tir ngudn thai nong
nghiép, cong nghiép, hoat dong sinh hoat
con nguoi, thuy van va nudc mua chay
tran kéo theo vat chit 6 nhiém lam &nh
huong cac chi ti€u chét lugng nudc mat
dan dén bién dong chat lugng nudc mat
quan Cai Rang.
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4. Két luan

Nghién ctru cho thiy chat lugng nudc
mat & khu vuc nghién ctru quan Cai Rang
thanh phé Can Tho giai doan 2013 - 2019
6 nhiém hitu co va c6 sy xuit hién cia
c4c kim loai ning. Phan tich thong ké cho
thdy su chénh léch dién bién chit luong
nudc gitra mua mua va mua kho khac biét
khong c6 y nghia, tuy nhién nd gép phan
giai thich hién tugng tang gidm cua cac
chi tiéu chét lugng nude. Qua phan tich
tuong quan (Pearson), nhan thay TSS va
d6 duc co twong quan thuan, cac hop chat
hitu co twong quan tot v6i nhau, cac hop
chat dam va lan twong quan tot véi céc
kim loai nang (As, Fe, Cr®"). T két qua
phan tich PCA ¢6 4 nhén té chinh giai
thich 91.5% su bién dong chat lugng nude
khu vuc nghién ciru. Ngudn giy 6 nhiém
chu yéu tr nudce thai sinh hoat nguoi dan,
nong nghiép, cong nghi¢p, giao thong
thiy va nudc mua chay tran kéo theo cac
vat chat 6 nhiém. Két qua cho thay chi
can quan tric 13/17 chi tiéu (pH, nhiét
do, TSS, do duc, DO, NO,-N, NO,-N,
PO *-P, coliforms, Fe, Cr®, I, As) giam
23.53% chi phi. Nghién ctou cung céap
thong tin quan trong vé hién trang moi
truong nudc mat quan Cai Rang, thanh
phé Can Tho, gitip xem xét quan tric moi
truong nudc mat.

Loi cam on: S¢ Tai nguyén Moi
truong thanh phd Can Tho da cung cap
s6 liéu quan trac. T4t ca nhitng phan tich,
danh gid trong nghién ctru nay la quan
diém khoa hoc riéng cua nhém tac gia,
khong dai dién cho co quan cung cép
s6 liéu. Nghién ctru nay dugc thyuc hién
dudi sy hd trg kinh phi tir Dy 4n Nang
cap Truong DPai hoc Can Tho VN14-P6
bang ngudn vén vay ODA tir chinh phu
Nhat Ban.
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