TNU Journal of Science and Technology 225(09): 39 - 46

DPANH GIA CHAT LUQNG NUGC HO AN DUONG, TINH HAI DUONG
SUDUNG CHI SO CHAT LUQNG VA CAC CHI SO O NHIEM NUGC

Nguyén Minh Anh, Nguyén Thu Hang, Bui Thi Huyén,
Nguyén Hoang My, Cao Thi Hu¢, Cao Truong Son”
Hoc vién Nong nghiép Viét Nam

TOM TAT

Nghién ctru nay dugc thyc hién dé danh gia chét luong nudc hd An Duong, tinh Hai Duong tir
2019 - 2020. 12 mau nudc mit da duge lay trén hd vao muia mua (9/2019) va mua khé (2/2020) dé
phan tich cac thong sé chat lugng nudc. Chi s chat lwong nude (WQI), chi sb 6 nhiém tong hop
(CPI) va chi s 6 nhiém hiru co (OPI) da dugc sir dung dé danh gia chat luong nudc ho. Phan tich
Pearson, T-test va Cluster duoc tinh todn dé danh gia mdi tvong quan ciia ndong do cac chat 6
nhidm trong nudc ho, sy bién dong chit luong nudc hd theo khong gian va thoi gian. Két qua
nghién ctru cho thdy: Chat lugng nude hd trong miia muwa con t6t ¢6 thé dung dé cip nudc sinh
hoat. Tuy nhién, trong mua kho chat lugng nudc bi 6 nhiém boi cac thong sb TSS, PO.%>, NH*,
COD va BODs. C6 sy khac biét vé& chit luong nude hd theo khong gian va thoi gian. Trong do,
qua trinh pha lodng chat 6 nhiém trong mua mua va gia ting cht thai cta chim, co trong mua kho
12 hai yéu té dén t6i chit lugng nudc trong mua mua tot hon trong mua khd. Theo khong gian chat
lwong nude hd phan thanh cac diém it bién dong va bién dong. Su phan chia nay phu thudc vao
phan b6 ngudn thai xung quan hd va vi tri cac cdng dan nudc vao ho.
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ASSESSMENT OF AN DUONG LAKE WATER QUALITY
IN HAI DUONG PROVINCE USING A WATER QUALITY INDEX
AND WATER POLLUTION INDECIES
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ABSTRACT

This study was carried out to assess water quality of An Duong lake in Hai Duong province in the
period from 2019 to 2020. 12 surface water samples were taken on the lake in rainy season
(9/2019) and dry season (2/2020) to analyze water quality parameters. Water quality index (WQI),
comprehensive pollution index (CPI) and organic pollution index (OPI) were used to assess water
quality of the lake. Pearson, T-test and Cluster analysis were calculated to evaluate the correlation
among concentration of pollutants in the lake water and the fluctuation in water quality of the lake
over time and space. The results showed that: water quality of the lake in rainy season is still good
for domestic use. However, in dry season, water quality is polluted by the parameters of TSS,
PO.*, NH,;*, COD and BODs. There is a difference in water quality of the lake over time and
space. In which, the process of diluting concentration of pollutants in rainy season and increasing
the waste of birds and storks in dry season are two factors that lead to water quality of the lake in
the rainy season better than in the dry season. According to space, water quality of the lake is
divided into points with little fluctuation and fluctuation. This division depends on the distribution
of waste sources around the lake and the location of culverts that drain water into the lake.
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1. Mé dau
Trong nhiing ndm qua chat luong cac ho nuéc
& nude ta c6 dau hidu 6 nhidém bdi cac nguyén
nhan khac nhau. C6 thé ké dén nhu: ho Ba Bé
(Béc Kan) bi 6 nhiém do nuéc thai khai thac
quang d6 ra sudi va chay vao ho; ho Thac Ba
(Yén Bai), ho Tri An (Pong Nai) chat lugng
nuée hod bi suy giam do nude thai sinh hoat
chtra chét hitu co d6 xudng séng va theo dong
chay d6 vao ho; hd Tay (Ha Noi) bi 6 nhiém
do tiép nhan nudc thai sinh hoat ciia cac khu
dan cu xung quanh [1]; hd Cdm Son tai Béc
Giang chat luong nude bi suy giam, dic biét
1a trong muia khé do chiu tic dong ctia ngudn
thai ndng nghiép va sinh hoat tir cac khu vuc
lan can [2]. Diéu nay cho thiy viéc theo ddi,
danh gia chat lwong nuéc hd nham kip thoi
dua ra nhung giai phap bao v¢ mdi truong la
nhlem vu can thiét. Cac chuong trinh quan
tric chat lugng nudc tai cac hd 16n, c6 y
nghia quan trong da duoc thiét 1ap trong
mang ludi quan tric chat luong nuée quoc gla
va dia phuong [3]. Tuy nhién, mot diém yéu
16n trong cong tac danh gia chét luong nude

® Mau nwéc mt

# Nguén thii kinh doanh
dich vu

Nguén thai sinh hoat

Hinh 1. Vi tri cdc nguén thai va diém ldy mau nude trén ho

cua Viét Nam la méi dung & viéc theo doi va
so sanh nong do cac thong s6 don 1é véi quy
chuin mai truong nén chwa dua ra duoc cai
nhin khai quat nhat vé hién trang 6 nhiém
nuée hod [4], viéc ing dung tinh toan cac chi
s6 chét lwong nudc mai chi duge 4p dung tai
cic mang ludi quan triac quoc gia [3]. Trong
khi do, tai cac dia phuong céac chi s6 chat
luong nude, chi s6 6 nhidm va phan tich
thong ké chua dugc ing dung dé phan tich va
dy bao xu hudng chat lugng nude. Trong
nghién ctru nay ching t6i da sir dung chi s6
chat luong nude (WQI), chi sé 6 nhiém nudc
tong hop (CPI), chi s6 6 nhidm chat hiru co
(OPI) va cac phan tich théng ké dé danh gia
chat luong nude ciia hd An Duong, tinh Hai
Duong trong giai doan 2019 — 2020. Muc tiéu
ciia nghién ctru 1a danh gia thyc trang, dién
bién chét luong nudc hd, tir d6 dua ra nhiing
canh bao kip thdi gop phan bao vé méi truong
cho khu vuc hd An Duong.

2. Pia diém va Phuong phap nghién ciru
2.1. Dia diém nghién ciru

Toa d mau nwéc trén ho

Mau N E
N1 20.716497  106.225969
N2 20.715834  106.226802
N3 20.715095 106.225724
N4 20.714612  106.227765
N5 20.714612  106.226907
N6 20.715121  106.277425
N7 20.714554  106.227459
N8 20.714333  106.227459
N9 20.713637 106.228279
\ u&?""eﬁ"” N10 20.715020 106.229213
N11 20.713047 106.229358
N12 20.712505 106.229282

H6 An Duong thudc huyén Thanh Mién, tinh Hai Dwong. Céach thu ¢6 Ha Noi 80 km vé phia
Dong, co toa d dia 1y 20°42°53"" vi 46 Béc, 106°13°41°” kinh d¢ Pong (Hinh 1). H6 An Duong
1a khu vue ¢6 mét do da dang sinh hoc cao cua tinh Hai Duong [5]. H6 c6 dién tich trén 7.000 m?,
giita hd An Duong c6 hai hon dao nho 1a noi cu tra ciia khoang hon 50 loai chim, trong d6 c6
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nhiéu loai chim quy can dugc bao vé. Tuy
nhién, trong nhiing nam gan dy chat lugng
nuéc hd dang c6 xu hudng bi suy giam do
tac dong clia cac nguodn thai khac nhau. Viée
theo dodi, danh gia chit luong nudc hd tro
thanh nhiém vu quan trong cua tinh Hai
Duong trong viéc bao ton, luu giit canh quan
thién nhién va bao vé cac loai chim quy hiém
noi day.

2.2. Phwong phap nghién ciru

* Ldy mdu nwde ho: 12 miu nude mat da
duoc léy tai d0 sdu 20 cm so mdi mat nude

vao mua mua (9/2019) va mua kho (2/2020).
Quy trinh ldy miu nudc hd tudn thi theo
TCVN 5994:1995 ciia B6 Tai nguyén va Moi
truong (TN&MT). Vi tri cic diém ldy miu
nude trén hd dugce chi ra trong hinh 1.

* Phdn tich cac chi tiéu moi truong: CAac
thong sb nhu: Nhiét d6 nude (t°), DO, d6 duc
va pH dugc do ngay sau qué trinh liy miu
bang may do tpH/DO/Do duc cam tay. Céc
thong s6 con lai dugc phan tich trong phong
thi nghiém theo cac phuong phap phan tich
hién hanh cuia B TN&MT (Bang 1).

Bang 1. Phirong phdp phan tich cdc chi tiéu chdt heong nide

Théng sd Phwong phap phan tich TCVN
TSS Khbi luong loc qua céi loc soi thuy tinh TCVN 6625:2000
BOD:s Nubi ciy trong ti 6n dinh ¢ nhiét &6 20°C trong vong 5 ngay TCVN 6625:2000
CcoD Chuén d6 luong du KoCr,07 bang dung dich mubi Mohr TCVN 6491:1999
NH4* Str dung may so mau UV/VIS tai budc song 410 nm TCVN 6179-1:1996
PO Str dung may so mau UV/VIS tai budc song 660 nm TCVN 6202:2008
Coliform Loc mang, dém khuén lac ¢6 phan tmg oxydaza am tinh 13 vi khuin TCVN 6187-2:1996

coliform

* Danh gida chat lwong nrde:

Tinh toan Chi sb chat luong nude téng hop (WQI): WQI duge tinh theo cong thirc [3] nhu sau:

_Wel, |1
WOl = [5

100

a=1

Trong do:

ZS:WQIax%ZZ:WQbeWQIC}
b=1

WQIa: Gia tri WQI tinh cho 5 thong sé: DO, BODs, COD, NH4*, PO,*
WQIb: Gia tri WQI tinh cho 2 thong sé: TSS, d6 duc
WQIc: Gia tri WQI tinh cho thong sé Coliform

WQIpH: Gia tri WQI tinh cho thong sé pH.

Diém WQI dao dong tir 0 — 100 diém va duoc phan chia thanh 5 mirc chit luong (bang 2).
Béng 2. Cdc mirc chat lwong nude theo diém so WQI

Mirc  Piém WQI

Muc dich sit dung

1 91-100
2 76 -90
3 51-75
4 26 -50
5 0-25

Str dung tdt cho muc dich cép nudc sinh hoat

Str dung t6t cho muc dich cip nude sinh hoat nhung phai c6 bién phap xir Iy phit hop
Str dung cho muc dich tudi ti€u va cac muc dich twong duong khac

Str dung cho muc dich giao thong thuy va cac muc dich twong duong khac

Nudc 6 nhiém ning can cac bién phép xir Iy

Chi s6 6 nhiém tong hop (Comprehensive
Pollution Index-CP1): dugc sir dung dé danh gia
mirc d6 6 nhiém cia mot thiy vuc dua trén cac
thong sé quan tric [6]. Cong thurc tinh:

T

1
CPI = —Z PIi
n

i=1

Trong d6: CPI — Chi s6 6 nhiém tong hop; n —
s6 chi tiéu chit luong nudc theo dbi; PIi — Chi
s6 6 nhidm ciia thong s thir i duge tinh theo
cong thic:

ci

P|=—_
i Ki
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Trong d6: Ci ndng d6 do duoc cua thong sd
thtr i trong moi truong nudc; Si — Ngudng
gi61 han cho phép cua thong sO thur i quy dinh
trong quy chuén méi truong. Cac thong so sir
dung d¢ tinh toan CPI trong nghién ctru nay
gom: TSS, PO, NH;*, COD, BODs va
Coliform. CPI cta nudc duoc chia lam 5 mirc
danh gia theo diém sb: tir 0 — 0,20 diém
(Sach); tr 0,21 — 0,40 diém (Kha sach); tir
0,41 — 1,00 diém (O nhiém nhe); tr 1,01 —
2,00 diém (O nhiém trung binh); va = 2,01
diém (O nhiém ning).

Chi s6 6 nhiém hiru co (Organic Pollution
Index - OPI): 1a chi s danh gid mirc do 6
nhidm chét hitu co cia mot thuy vuc dua trén
két qua quan tric clia bon thong s chét lugng
nudc gém: COD, DO, DIN (Nito v6 co hoa
tan) va DIP (Phdt pho vé co hoa tan) [7].
Cong thuee tinh:

COD , DIN _ DIP DO
OPI = Cops T oms T ors ~ pos
Trong d6: COD, DO, DIN va DIP 14 néng do
cia cac thong s6 do dac trong thuy wvuec.
CODs, DOs, DINs va DIPs 1a ngudng gidi
han cua cac théng sé quy dinh trong quy
chuan moéi truong. Trong nghién ctu nay,
nong d6 cua DIN duoc tinh bing nong d6 cua
NH* va cua DIP duoc tinh biang néng do cua
PO,* trong nudc. OPI dugc chia thanh 4 mirc
chat lugng nude theo diém sb: Rat tét (<0
dlem) Tét (0— 1 diém), O nhidém (1 — 4 diém)
va O nhiém ning (4 — 5 diém).
* X Iy s6 liéu
Phan tich T-test duoc sir dung dé danh gia su
khéc biét nong d6 chit 6 nhiém va chat luong
nudc gitta hai mua mua va mua kho. Trong
khi d6, phan tich Pearson dugc st dung dé
x4c dinh twong quan cua cac thong s chit
luong nudc va phéan tich Cluster dugc su
dung dé xac dinh sy khac biét vé muc do 6
nhiém giita cac diém lay miu.

3. Két qua nghién ciru

3.1. Chit lwong nwéc ho An Duong

Khu vie hé An Duong c6 cic ngudn thai
chinh gom: nudce thai sinh hoat tir 27 ho dan
voi 160 nhan khau dang song xung quanh ho;
nude thai tir 10 co s6 kinh doanh dich vu (quy
md nhd) va ngudn thai tr phan cua co, vac

song trén hai dao co, sb luong wdc tinh vao
khoang 18.000 - 19.000 con [5]. Cac ngudn
thai nay co6 dic trung chung 1a chira nhiéu hop
chat hitu co d& phan huy (cic hop chit cia
nito va phdt pho), khong duoc xir 1y va thai
b6 tryc tiép vao hd. Pay 1a ngudn ap luc va
nguyén nhéan chinh anh huéng xau dén chat
lwong nude cua hd. Két qua phédn tich chét
lugng nude hd An Duong trong mua mua va
kho dugc trinh bay trong bang 3.

Bang 3 cho thiy nong do cac thong sd chat
lwong nude trong muia mua 1a thap hon so voi
trong mua kho. Pic biét nong d¢ trung binh
cua COD, BOD, TSS, NH;" va PO;* trong
mua kho6 da vuot qua ngudng cho phép cua
QCVNO8-Cot A2. Céc thong s6 nay déu co
moi tuong quan kha mat thiét v6i nhau, dic
biét 1a cac thong s6: BOD, COD, NH4" va
PO (Bang 4). Két quéd nay tuong dong voi
mot s6 nghién ciru vé danh gia chit lugng
nuéc hd cua cac nha khoa hoc trén thé gidi
[8]; [9] va tai Viét Nam [10]; [2]. Bén canh
do6, gia tri SD cua cdc mau kha 1én (16n hon
gia tri trung binh) cho thay muc do bién
dong cao cua nong do cac thong s6 0 nhiém
tai cac vi tri lay mau khac nhau trén hd, nodi
dung nay s€ duoc phan tich ky hon trong
phan bién dong nudc hod theo khong gian &
phan phia duéi.

* Chi 56 chat lwong nueée (WQI)

Két qua tinh toan chi s6 WQI cho hé An
Duong duogc chi ra trong bang 5. WQI binh
quan trong mua mua dat 93,57 diém — muc
nude sir dung tot cho muc dich cap nude sinh
hoat. Cu thé, c6 10/12 vi tri 1éy mau co diém
s6 WQI xép & muc 1 (chiém 83,3%) va 2/12
vi tri ldy mau (16,7%) xép & muc 2. Trong khi
do, diém WQI binh quéan trong mua kho chi dat
59,27 diém — mirc nudc st dung cho tudi ti€u
thity loi. Trong do, ca 12 miu nuéc trong mua
kho o diém WQI thudc mirc 3 chét luong nude
ding cho tudi tiéu. Nhu vdy, chat luong nudc
h6 muia mua t6t hon moa kho.

* Chi s6 6 nhiém tong hop (CPI)

Két qua tinh toan chi s6 6 nhidm téng hop cho
thdy, gia tri CPI binh quan trong mua mua la
0,64 diém (mirc nuéc kha sach), trong khi do
CPI mua kho dat 11,45 diém (mtc nude 6
nhiém ning). Cy thé trong mua mua, tai cac
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vi tri ldy miu c6 2 plﬁu dat murc 2 (Kha sach),
8 mau dat mfINC 3 (O nhiém nhe) va 2 mau dat
muc 4 (O nhiém trung binh). Nguoc lai, trong
mua kh6é 100% cac vi tri lay mau co CPI
thudc muc 4 (O nhiém nang).

* Chi s6 6 nhiém hitu co (OPI)

Tuong ty CPI, chi s6 OPI trong mia mua cia

hd dat binh quan 1a -0,36 diém xép ¢ muc
nude rat tét. Trong d6 c6 8/12 diém c6 OPI
xép muc 1 (Rét tot) va 4/12 mau xép muc 2
(T6t). Nguoc lai, trong muia kho tat ca 12/12
diém ldy mau c6 OPI & muc 4 - miuc bi 6
nhiém ning (Bang 7).

Bang 3. Két qua phdn tich chat lwong nieée hé An Diong

Théng s6 Khoing bién dong  Trung binh  Pé léch chuin  QCVNO8: Cot A2
oH Mua mua 6,64 — 7,23 7,00%** 0,18 6_85
Mua khd 6,34 — 6,83 6,62*** 0,17 '
DO Mua mua 7,25-13,52 9,72%** 2,05 5
(mg/L) Mua khd 7,56- 8,2 7,94*** 0,20
Nhiét do Mua mua 19,7 - 20,6 20,13*** 0,31
(oC) Mua khd 17,2-185 17,86*** 0,41 i
Do duc Mua mua 6,8-12,2 9,44** 1,70
(NTU) Mua khd 9,4-12 10,73** 0,97 i
TSS Mua mua 6,2-125 9,99*** 2,15 30
(mg/L) Mua khé 243 — 345 287*** 31,97
PO Mua mua 0,001 -0,245 0,08* 0,08 0.2
(mg/L) Mua khé 0,002 - 0,38 0,14* 0,15 '
NH,* Mua mua 0,012 -0,02 0,02%** 0,03 03
(mg/L) Mua khé 4,52 — 33,38 15,04*** 9,46 '
COD Mua mua 8,3-27 16,55*** 6,64 15
(mg/L) Mua khé 17,82 — 100,98 59,15%** 22,74
BOD Mua mua 4,2-24 11,4%** 7,58 6
(mg/L) Mua khé 11,5-525 25,99*** 11,44
Coliform Mua mua 10,2 — 2350 287,97* 659,48 5.000
(MNP/100ml)  Mua kho 9,3 2400 290,69* 670,52 '

Ghi chi: * = P <0,10; ** = P <0,05; *** = P <0,01
Bang 4. Phan tich Pearson - Twong quan giita nong do cdc thong sé chat lwong nwée ho

pH DO T°  Poduc  TSS PO NHs COD  BOD  Coliform
pH 1 -049 -036 -025 -014 -065 075 071 0,63 0,29
DO -0,21 1 009 062 022 055 -026 -050 -0,43 0,21
TO -0,85 -0,16 1 006 -028 -016 -0,38 -027 -0,31 -0,31
D6 duyc 079 -001 081 1 024 058 020 -018 -0,12 0,38
TSS 000 033 -019 -041 1 014 010 011 023 0,19
PO 084 016 0,66 062 -0,06 1 -042 -049 -035 -0,12
NH,* 051 -034 -031 -030 -058 -0,32 1 078 078 0,36
CoD 024 -032 -015 028 -027 -013 0,62 1 098 0,41
BOD 004 -011  -0,09 006 -041 019 042 078 1 0,44
Coliform 005 003 005 044 -038 -021 -016 -055 -0,34 1

Ghi cha: “X” - moa khd; “X” - mua mwa; (+): Tuwong quan dwong (gid tri cung tang, cung giam), (-):
Tuwong quan am (Gia tri nay tang thi gia tri kia giam).
Bang 5. Két qua tinh Chi sé chat lwong nueée (WQI)

Mua Gia tri Piém Chit lwgng nuée theo WQI
: WQI Murc 1 Miic 2 Miirc 3 Mirc 4 Mirc 5
Mua B 93,52 S6 diém 10 2 0 0 0
SD 2,77 Ty 16 (%) 83,3 16,7 0 0 0
Kho B 59,27 S6 diém 0 0 12 0 0
SD 3,80 Ty 1é (%) 0 0 100 0 0
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Bang 6. Két qua tinh Chi s6 6 nhiém tong hop — CPI

Muia Piém Chit hrgng nuéc theo CPI
CPI Nuéc sach  Kha sach O nhiém nhe O nhiém trung binh O nhiém niing
Mua TB 0,64 SO diém 0 2 8 2 0
SD 028 Tylé (%) 0 16,65 66,70 16,65 0
Kho TB 11,45 SO diém 0 0 0 0 12
SD 542 Tylé (%) 0 0 0 0 100
Bang 7. Két qua tinh chi s6 6 nhiém hitu co — OPI
Muia Piém Chiit lwong nuée theo OPI
OPI Rat tot Tot O nhiém O nhiém ning
Mua B -0,36 SO diém 8 4 0 0
SD 0,60 Ty Ié (%) 66,7 33,3 0 0
Kho B 53,17 SO diém 0 0 0 12
SD 32,28 Ty Ié (%) 0 0 0 100
Chi s6 CPI Chi sé OPI
140,00
25,00
120,00
20,00 100,00
E 15,00 80,00
@ 10,00 rg 60,00 e
5,00 S22 002 0eo 17,07 24334 36,76 2085 07 ’
0.31 0,51 ’ 0,90 0,53 052 5000 051 3241
—0—0- — 006 083 1. 0,15 043 771025 -0,
oo 1065 3041 5 2%t 7% gL 11049 000 8= 20 E-Mioﬁ - ) "
Vi tri Iéy msu 000 1 2 3 4 5 6 7 8 9 10 11 12
’ ‘ Vi tri lay miu
=8—CPIMia mra === CPI Mila khd —@—OPIMia mwa =—@=—OPI mita kho
WQI
10000 92 94,69 96,85 88,58 9161 93,59
:81% o 9478 g1 90,68 o485 9326
70,00 60,85 62,22 62,37 66,19 50,82 —
g 6000 W—M_‘
«8 50,00 58,63 55,20 57,74
@ 40,00 53,86 55,06
30,00
20,00
10,00
0,00
1 2 3 a4 5 6 7 8 9 10 11 12

Vi tri lay mau

—8—WQIMua mwra —@—WQIMua kho

Hinh 2. So sdnh chi sé WQI, CPI va OPI trong miia mwa va mia khé ciia cdc mau nwée hé An Dwong
3.2. Bién dpng chit lwong nwéc hé theo khong gian va thoi gian
* Theo mua
Chat lwong nuwéc hdo An Duong trong mila mua tét hon so v6i mua kho, thé hién thong qua chi s6
WOQI mua mua tot hon so v&i mua khé & tit ca cac vi tri 14y mau. Trong khi d6, cac chi s6 CPI va
OPI mua mua thip hon so vi mua kho (Hinh 2). Pay 1a két qua cta hién twong pha lodng chit 6
nhiém trong hd khi mua mua luvgng nudc hd ludn cao hon so v6i mua kho [10]; [2]. Thém vao
d6, mua kho 1a thoi diém cac loai chim di cu tir phwong Bic vé cu tra tai khu vuc hd An Duong
dé tranh rét dan dén mat do chim, co tai khu vuc nay dat mirc cao nhat [5]; [11]. Mat d6 chim, co
cao dong nghia v6i viée chat thai tir phan cua chiing tang 1én 1am gia tang chat 6 nhiém trong ho.
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* Theo khéng gian

Két qua phén tich Cluster cho thay ¢6 su khac
biét vé chat lu(mg nuGe gilta cac vi tri lay
mau (Bang 8 va hinh 3). Mot cach tong thé c6
thé chia 12 vi tri ldy mau nudce trén ho lam 2
loai cu thé: loai 1 céc dlern ¢6 chat luong
nuée 6n dinh (gorn 10 diém: 2, 3,4, 5,6, 7, 8,
9, 10 va 11) va loai 2 cac dlern co chat luong
nuée thay doi (gém 2 diém: 1 va 12).

Cac diém co chat lugng nudc on dinh dugc
chia 1am 3 nhém nhé: nhéom 1 — céc diém
luén c6 chét lwong nudc thip nhit trong ca
mua mua va mua kho gém: diém s6 2, 3, 4 va

Dendrogram for dry cluster analysis
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8 day déu la cac diém phan bd gan cac ngudn
thai (Hinh 1). Nhom 2 — cac diém c6 chat
luong nuéc ludn xép loai tét nhit trong ca
mua mua va mua kho gdm 2 diém: 7 va 9, hai
diém nay nam giira ho va khong chiu tic dong
tryc tiép ciia cac ngudn thai. Cudi ciung la
nhom diém c6 chat lugng nude ludn xép &
muc trung binh trong ca mua kho va mua mua
gém 4 diém: 5, 6, 10 va 11, cac diém nay chiu
tac dong ciia ngudn thai nhung ngudn thai
khong tip trung nhu cic diém & nhom 1
(Hinh 1).

Dendrogram for rainy cluster analysis
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Hinh 3. Phdn tich Cluster cho cdc diém ldy mau nwée ho trong mia miea va mia khé

Bang 8. Phdn nhém cdc diém ldy mau nwde hé trong miia muea va khé

Mua Cluster WQI OPI CPl Phin hang” Chit lwong nwéc  Piém liy miu nwéc
1 60,8 52,3 11,6 3 1
2 584 343 82 2 7,9,10,11va 12
Mua kho 3 62,4 192 57 1 5va6
4 58,6 1146 21,7 5 2
5 584 871 172 4 3,4va8
1 91,7 03 09 5 1,3,8val2
2 886 -0,2 11 4 2
Mua mua 3 94,4 -0,7 0,5 3 4,5 610vall
4 %9 -1,2 03 2 7
5 989 -08 03 1 9

Ghi chii: (*) Chdt heong nude giam dan tiv 1 dén 5
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Céac diém co chit luong nude bién d6i: mua
kho xép ¢ nhom c6 chat lugng nude tt nhat
nhung mua mua lai xép & nhom c6 chét lugng
nuéc thap nhat gdbm 2 diém: 1 va 12. Hai
diém nay mic di khéng ndm trong khu vuc
chiu tic dong 16n ciia cac ngudn thai nhung
nim & hai khu vyc cong dan nudc vao ho
(Hinh 1). Vao mua mua day 13 cac diém nhan
nude tor cdc khu vuc khic (nuéc mua chay
tran) nén chét lugng nudce s€ bi tdic dong 16n
(giam chat lugng), trong khi d6 ¢ mua kho
luong nude chay vao ho tir cac khu vue khac
rat han ché nén hai diém nay s& c6 chat luong
nudc tot hon.
4. Két luan
Két qua tinh toan cac chi sé chat lugng nudc
(WQI), 6 nhiém téng hop (CPI), 6 nhiém hitu
co (OPI) di cho thiy chat lvong nudc ciia HO
An Duong con tbt trong muia mua (s dung
duoc cho muc dich cép nudc sinh hoat)
nhung trong mua khé chit lwong nudce bi suy
giam (chi dung dugc cho tudi tiéu thuy loi).
Chat luong nude trong mua mua t6t hon trong
mua kho khi chi sé6 WQI cua tat ca cac diém
ldy miu trong mua mwa déu cao hon so voi
trong mua kho. Nguoc lai, diém sb CPI va
OPI tai cac vi tri 1dy mau trong mua mua déu
thip hon so v6i mua kho. Phéan tich Pearson
cho thdy c6 mdi quan hé mat thiét cia nong
d6 cac thong s6 chat lugng nudc hd vaoi nhau,
dic biét 1a cac théng sb: BOD, COD, DO,
NH,* va PO, Trong khi d6, phan tich cum
Cluster cho théy su khac biét v& mirc do o
nhidm cta céc vi tri 1dy mau nudc trén hd. Cu
thé cac diém ldy mau nudc trén hd (khong
gian) dugc chia 1am 2 nhém: it bién dong va
bién dong. Su thay do6i nay phu thudc vao
phan b cac ngudn thai quanh hd va khu vuc
cong dan nuée vao ho. Cac két qua nay cho
thy tinh kha thi va hiru ich khi sir dung cac
chi sd chét lugng, chi s6 6 nhiém va phéan tich
thdng ké trong danh gia va du bao chit luong
nude & cap do dia phuong trong thoi gian toi.
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