G TAP CHI |
‘@ J KHI TUQNG THUY VAN

Bai bado khoa hog ) ]
Danh gia dién bién chat lwgng nwéc song Pay doan chay qua tinh
Nam Dinh giai doan 2011-2019

Pd Hiru Tuén'*, Lé Thiy Diéu’
'Khoa méi trué’llg, Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi. Pia
chi: 334 Nguyen Trai, Thanh Xuan Ha N¢i; tuandh@vnu.edu.vn;
dieuthuy.mt45@gmail.com

*Tac gia lién h¢: tuandh@vnu.edu.vn; Tel.: +84-2438584995

Ban Bién tdp nhan bai: 22/10/2021; Ngay phan bién xong: 5/12/2021; Ngay dang bai:
25/2/2022

Tém tit: Dién bién chét luong nudc séng 1a mot trong nhitng ndi dung quan trong trong
cong tac quan ly moi truong ndi chung va cong tac quan 1y moi truong nude noi riéng. Két
qua danh gia lIam can ctr cho cac quyet dinh vé quan ly nha nudc vé cong tac bao vé moi
truong. Cac phuong phap danh gia chat lwong nude theo chi sd riéng 1¢, chi s6 tong hop va
phan tich xu thé dd duoc str dung trong ghién ctru ndy dé danh gia dién bién chit lugng nudc
song Day doan chay qua tinh Nam Dinh trong giai doan 2011-2019. Két qua phén tich xu
thé cac chi tiéu chat lugng nude cho thiy cac thong s6 COD, BODs, Nitrat, Coliform c6 xu
thé giam tr 2011-2019, thong s6 NH4" ¢6 xu thé tang nhe, cac thong s6 TSS, PO, Crot
¢6 xu thé 6n dinh. Nghién ciru cho thay chit lugng nudc song Day doan chay qua tinh Nam
Dinh c6 chét luong tt va ngay cang duoc cai thién tir 2011-2019. Céc gia trj trung binh
quan trac tir 2011-2019 déu nam dudi QCVN 08-MT:2015/BTNMT cot B1.

Tir khéa: Chét luong nudc; Dién bién chét luong nudce; Song Pay; WQI.

1. M& dau

Danh gia chat lugng nudc 1a mot trong nhiing ndi dung quan trong ciia cong tac quan 1y
cac luu vuc séng. Trong danh gia chat lvong nude hién nay c6 danh gia hién trang, danh gia
tac dong, danh gia dién bién va dy bao xu thé bién dbi cua chat lugng nudc trong tuong lai.
Viéc quan trac va danh gia chat luong nude dinh ky c6 ¥ nghia rit quan trong trong viéc ra
cac quyét dinh ctia cac nha quan Iy méi truong va ‘phuc vu cho cong tac phat trién kinh té xa
hoi. Banh gia chat luong nudc song 1a cong viée rat quan trong phuc vu nhiéu muc dich khéc
nhau nhu dé danh gia hién trang nudc song [ 1], danh gia dién bién chat lugng nude [2], danh
gia rai ro 6 nhiém téi strc khde con ngudi [3-4], rii ro mdi trudng [5], hodc theo ddi va danh
gia cac chat 6 nhidm tiém tang [6] ciing nhu dua ra cac du bao xu thé bién dong chét lugng
nude [7-9].

Cac phuong phap su dung dé dénh gia chat lugng nudce song cling rat da dang tir viéc
danh gia bang cac chi sb riéng 16 [10], cac chi sb tong hop chét luong nuée [11-14], bang
cac phuong phép thong ké [15-19], phuong phap mé hinh hoa [20-21], tri tué nhan tao [22—
23]. Cac phwong phap tuy c6 khac nhau vé cach thirc tinh toan nhung déu c6 muc tiéu 1a danh
gi4 duoc hién trang chit lugng nudc lam cin ¢t cho cic quyét dinh cua cac nha quan ly. Cac
nghién ctru str dung gié tri quan tric cta cac thong sb chat luong nudc, xir Iy théng ké, tinh
toan cac chi sb thanh phan tir 46 dua rac cac danh gia vé chét luong, dién bién va xu thé. Do

Tap chi Khi twong Thuy van 2022, 734, 28-38; doi:10.36335/VNJHM.2022(734).28-38  http://tapchikttv.vn/



Tap chi Khi twong Thuy van 2022, 734, 28-38; do0i:10.36335/VNJHM.2022(734).28-38 29

do phuong phap phan tich thong ké va chi s6 chét luong nudc tong hop duoc lya chon dé
nghién ctru chét luong nude song bay la phu hop.

Luu vue séng Day c6 y nghia rat quan trong trong phat trién kinh té xa hoi ciia khu vuc
ddng bang Séng Hong. Cac nghién ciru gan day chi ra rang chat lugng nuéc song Day dang
bi anh hudng do cac hoat dong phat trién kinh té x4 hoi trong luu vuc [24-25]. Song Day
doan chay qua tinh Nam Pinh c6 vai trd to 16n trong viéc cung cAp nude phuc vu phat trién
kinh t€ xa hoi ciia hai tinh Nam Dinh va Ninh Binh tru6c khi chéy ra bién. Trong do vai tro
cung cip nguon nuéce phuc vu cho phat trién nong nghiép la rit quan trong. Viéc quan tric
va danh gia chat luong nudc song Day va dién bién cua nd nham dua ra cac cin cir phuc vu
cho cac ké hoach phat trién kinh té x4 hoi cua khu vuc cling nhu bdo v¢€ va nang cao chét
lwong nudc song 1a rit co y nghia khoa hoc va thyc tién.

Trong nghién ctru ndy, phuong phap phan tich thong ké két hop chi sé chat lugng nude
dé danh gia dién bién chat luong nude song khu vyce nghién ctru v6i cac myc tiéu bao gdm:
(1) Panh gia dugc dién bién chét luong nudc séng Pay doan chay qua tinh Nam Dinh; (2)
Xac dinh duge xu thé bién dbi cua chat lugng nude tr nam 2011 dén 2019. Két qua nghién
ctru 13 can cir quan trong giup cac nha quan 1y méi trudng cé nhitng quyét dinh dung trong
cong tac bao v¢ mdi truong cua dia phuong, dic biét 1a moi truong nude song Day.

2. Phwong phap nghién ciru

2.1. Péi twong va pham vi nghién ciru

Pbi trgng nghién ciru la chat luong nudc song Pay doan chay qua tinh Nam Pinh véi
cac thong so: pH, COD, BODs, DO, SS, Amoni, NO3~, NO2~, PO+*, Cr*, Coliform.
Pham vi nghién ctru: song DPay doan chay qua tinh Nam DPinh (Hinh 1).

2.2. Phwong phap nghién curu

2.2.1. Phuong phap thu thap dir liéu

Dt liéu quan tric duoc thu thap tai 6 diém quan tric doc song Day tir nam 2011 dén nam
2019 tan suat 4 1an/nam lam co s¢& danh gia dién bién chat lugng nudc song (Bang 1).

Bang 1. Toa d¢ vi tri cac diém quan tric.

. Ki hiéu Toa dd
TT Vi tri quan trac miu Ghi chu
X Y
1 XaYén Ml 105°57°16,2”° 20°19°15,7” Khu vyc dau séng
Phong
2 Xa Yén M2 105°59°12,2”° 20°17°09,1”° Khu vuc tram cép nudc
Quang Huyén Y sinh hoat xa Yén Quang
3 Xa Yén Yén M3 106°03°01,4”° 20°14°44,5 Vi tri sau khi séng St
Tri nhdp luu voi song Day
khoang 1,5 km vé phia ha
luu.
4 Xa M4 106°06°09,6”° 20°14°16,2” Vi tri cach diém nhap luu
Hoang véi song PBao khoang 1,5
Nam km vé phia ha luu.
5  Xa& Nghia Huyén M5 106°09'50,0" 20°11'10,0" Diém cach ngd ba song
Son Nghia Quén Liéu khoang 500 m
Hung vé phia ha luu
6 Thi trdn M6 106°06'05,0" 19°59'08,9" Ha luu song, trudce khi d6
Rang ra bién qua cira Pay

Pong
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2.2.2. Phuong phap xur 1y thong ké

Dit liéu quan tric duoc xtr Iy thong ké bang phan mém thong ké chuyén dung SPSS va
R.

2.2.3. Phuong phap tinh chi sb chét lugng nudc (WQI)

Dé tinh toan chi s6 WQI nhém tac gia sir dung phuong phap ciia Bo Tai nguyén va Moi
truong dua ra theo Quyét dinh sé 1460/QD-TCMT ngay 12/11/2019 cua Tong cuc trudng
Téng cuc Mbi trudng vé viéc ban hanh Hudng din ky thuét tinh toan va cong bd chi s6 chat
lwong nudce Viét Nam (VN_WQI). Bén nhom thong s6 duoc sir dung dé tinh toan WQI trong
nghién ciru nay gdm: Nhém I: thong s6 pH; Nhém III (nhém thong s6 kim loai nang): Cr®';
Nhom IV (nhém thong sb hitu co va dinh dudng): BODs, COD, NH4*, NO3~, POs*~; Nhom
V (nhém théng s vi sinh): Coliform.

Chi giai

® Diém quan tric

Hinh 1. So db vi tri cac diém quan tric.
3. Két qua nghién ciru
3.1. Danh gia dién bién chat lwong nudc theo cac chi tiéu riéng lé

3.1.1. Dién bién thong sé pH

Két qua quan tric cho thiy pH dao dong trong khoang tir 6,4 dén 7,18 véi gia tri trung
binh la 6,91 (Bang 2), trong do6 75,74% gia tri pH trong khoang 6,57 (Hinh 2). Két qua cho
thiy, thong s6 pH c6 dam bao yéu cau cht luong nude phuc vu thity loi va nudi trong thiy
san QCVN 08-MT:2015/BTNMT cot B1.
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Bang 2. Cac gié tri thong ké co ban ciia cc thong sd.

31

TT Thongsd Trungbinh Trungvi DO léch chuAn Min  Max Sai s6 chuén
1 pH 6,91 6,90 0,14 6,40 7,18 0,01
2 DO 5,58 5,50 0,40 4,60 6,80 0,03
3 COD 24,67 24,00 3,49 17,00 35,20 0,26
4 BOD:s 11,76 12,00 2,42 6,00 18,00 0,19
5 TSS 43,38 41,00 17,36 20,00 160,00 1,29
6 Amoni 0,17 0,15 0,08 0,02 0,38 0,01
7 NOs~ 0,96 0,80 0,49 0,13 2,70 0,04
8 NO;~ 0,03 0,03 0,01 0,01 0,07 0,00
9 PO4* 0,15 0,12 0,09 0,01 0,40 0,01
10 Coliform 17,05 17,00 7,52 1,00 33,00 0,56
11 Cré 0,01 0,00 0,01 0,00 0,043 0,00

3.1.2. Dién bién thong s6 DO

Trong giai doan 2011-2019 ndng 4o trung binh cua DO trong nu6e song 1a 5,58 mg/l,
bién dong xung quanh gia tri tir 4,6 mg/1 dén 6,8 mg/l (Bang 2). Nong do DO tép trung ¢ cac
gié tri tir 5-6 mg/1 chiém 80% (Hinh 2). T4t ca cac gia tri DO quan tric dugc déu dat yéu cau
theo QCVN 08-MT:2015/BTNMT céot B1.

3.1.3. Dién bién ndng 46 COD

Nong d6 COD giao dong tir 17 (mg/1) dén 35,2 (mg/l), voi gia tri trung binh 24,67 mg/l
(Bang 2). Nong do COD trong giai doan 2011-2019 c6 93,33% gia tri ndam dudi QCVN 08—
MT:2015/BTNMT c6t Bl (Hinh 2). Dién bién nong do COD tir 2011-2019 cho thay, nong
d6 COD dang c6 xu thé giam tai tat ca cac diém quan tric tr M1 dén M6 (Hinh 3). Gia tri
trung binh ndng d6 COD cua tit ca cac diém quan tric nam 2011 1a 30,3 dén nam 2019 giam
con 21,8. Piéu d6 cho thdy nong do COD trong nudc song Pay dang c6 dau hiéu tbt 1én va
déu dat yéu cau cia QCVN 08-MT:2015/BTNMT cot Bl.
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Hinh 2. Phan b6 nong d¢ céac chat 6 nhiem giai doan 2011-2019.
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Hinh 3. Dién bién nong do COD giai doan 2011-2019.

3.1.4. Dién bién ndng d6 BODs

Gia tri BODs trong nude mét song Day giai doan 2011-2019 dao dong tir 6 mg/1 dén 18
mg/l, gi4 tri trung binh nim dat 11,76 mg/l nam duéi ngudng 15 mg/l theo QCVN 08—
MT:2015/BTNMT c6t B1. Trong d6 91,30% cac gia tri quan trac nam dudi mirc Quy chuan
(Hinh 2). Hinh 4 cho thdy ndng d¢6 BODs déu c6 xu huéng giam dan tir nim 2011 dén 2019
vé6i gia trj trung binh nam 2011 tir 15,15 mg/1 xudng 9,83 mg/l nim 2019.
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Hinh 4. Dién bién nong d6 BODs giai doan 2011-2019.

3.1.5. Dién bién ndng d6 TSS

Nong d6 TSS giai doan 2011-2019 dao dong tir 20 dén 160 mg/l vé6i gia tri trung binh dat
43,38 mg/l. trong d6 c6 82,78% céc gia tri quan tric nam dudi QCVN 08-MT:2015/BTNMT cot
B1 (50 mg/1) (Hinh 2). Dién bién ndng d6 TSS quan tric cho thiy xu thé ndng do TSS trong
nudce song Pay khong bién dong, on dinh trong khoang tir 35 dén 50 mg/l (Hinh 5).

3.1.6. Dién bién néng d0 Amoni, nitrat, nitrit

Thong sé Amoni: Nong d6 Amoni tir nam 2011-2019 dao dong tir 0,02  mg/l dén 0,38 mg/l
voi gia tri trung binh 0,17 mg/l (Bang 2). Trong do 100 % cac gia tri quan trac nam dudi QCVN
08-MT:2015/BTNMT c6t B1 (0,9 mg/l) (Hinh 2). Xu thé dién bién ndng d6 Amoni giai doan
2011-2019 ¢6 dau hiéu gia ting (Hinh 6) voi ndng do trung binh tang tir nam 2011 (0,131 mg/l)
dén nam 2019 (0,251 mg/l). Tuy nhién mic ting ndy van ndm trong giéi han QCVN 08—
MT:2015/BTNMT c6t B1.
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Hinh 5. Dién bién nong do TSS giai doan 2011-2019.

04 -

0.3 A

Mg/l

0.1 A

¢M]1 EM2 AM3 XM4 *MS5 @M6

0 T T T T T T 1
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019Al\2/[020
N

Hinh 6. Dién bién nong d6 Amoni giai doan 2011-2019.

Thoéng sb Nitrat: Nong do Nitrat trong nude song Day giai doan 2011-2019 ¢6 xu hudng giam

nhe tir ndm 2011 (1,02 mg/l) d&n nam 2019 (0,81 mg/l) (Hinh 7). Vi ndng d6 trung binh 0,96

mg/l, gié tri thap nhat 0,13 gi4 tri cao nhét 2,7 mg/l. So véi QCVN 08-MT:2015/BTNMT cot Bl
voi thong s Nitrat (10 mg/l), 100% céc gia tri quan tric déu nim dudi Quy chudn.
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Hinh 7. Din bién ndng d¢ Nitrat giai doan 2011-2019.
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3.1.7. Dién bién néng d6 Phdt phat

Nong d6 PO4> dao dong kha 16n tir 0,01 mg/l d&én 0,4 mg/l vé6i gia tri trung binh giai
doan 2011-2019 13 0,15 mg/I (Bang 2). C6 93.89% sé mau quan tric duoc nam dudi QCVN
08-MT:2015/BTNMT cot B1 (0.3 mg/l) (Hinh 2). Nong d6 Nong do PO4*> 6n dinh tir 2012—
2016 va c6 xu thé ting nhe tir 2017-2019 (Hinh 8). Tuy nhién mirc ting khong dang ké va
van nam dudi QCVN 08-MT:2015/BTNMT cot B1.
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Hinh 8. Dién bién ndng do Phét phat giai doan 2011-2019.

3.1.8. Dién bién ndng d6 Coliform

Nong d6 Coliform khu vue nghién ctru c6 xu thé giam kha rd rét tir muc trung binh nim
2011 1a 5325 MPN/100ml xubng 4254 MPN/100ml nim 2019 (Hinh 9). T4t ca cac gia tri
quan tric tir 2011-2019 déu nam dudi Quy chudn QCVN 08-MT:2015/BTNMT cot B1 (7500
MNP/100 ml). Trong d6 77,22% cac gi4 tri quan tric ndm dudi 5000 MPN/100 ml (Hinh 2).
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Hinh 9. Dién bién Coliform giai doan 2011-2019.

3.1.9. Dién bién ndng d6 Cr®"

Nong d6 Cr®* khu vuc nghién ctru dao dong tir 0 mg/l dén 0,043 mg/1, trong d6 97,78%
s6 miu nim dudi 0,01 mg/l. C6 98,52% sé miu nam dudi Quy chuin QCVN 08—
MT:2015/BTNMT cot Bl (0.04 mg/l). Nong d6 Cr®" trong tir ndm 2011-2019 xu thé 6n dinh
dudi muac 0,01 mg/l (Hinh 10).
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Hinh 10. Dién bién Cr" giai doan 2011-2019.

3.2. Bdnh gid xu thé dién bién chdt hrong nwée qua chi sé WOI

Két qua tinh chi sé chit luong nuéc WQI tai cac diém quan tric trén song Pay cho thiy
c6 84% cac diém quan tric c6 chat lugng nudc t6t, 16% s diém co chit luong trung binh,
khong c6 diém nao chét luong nude kém va 6 nhiém (Bang 3). Dién bién chét luong nudc
tai cac diém tir M1 dén M5 c6 xu thé tang tir nam 2011 dén nam 2019 va 6n dinh ¢ mirc tét.
Diém M6 chit luong nude tét 1én vao cac ndm 2012-2016 tuy nhién giam di tir ndm 2017—
2019 xudng mirc trung binh (Hinh 11).

Bang 3. Chi s6 chét luong nudc song Py giai doan 2011-2019.

Vi tri Gia tri WOI trung binh ndm song Pay
‘:;‘:z‘ 2011 2012 2013 2014 2015 2016 2017 2018 2019
MI 71 77 78 80 80 82 85 87 79
M2 82 83 87 88 88
M3 69 78 80 81 84 82 85 84 76
M4 74 81 84 83 80 83 84 86 82
M5 71 85 83 82 82 83 83 82 80
M6 65 76 77 78 79 80 74 73 73
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Hinh 11. Dién bién chat luong nudc song Pay giai doan 2011-2019.
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4. Két luan

Nghién ctru chi ra rang cac thong s6 COD, BODs, Nitrat, Coliform c6 xu thé giam tir
2011-2019, thong s NHs" c6 xu thé ting nhe, cic thong sd TSS, POs*, Cr®" ¢6 xu thé 6n
dinh.

Chat luong nude song Day doan chay qua tinh Nam Dinh ¢6 chét lugng tot. Dién bién
chat lugng nude ngay cang duoc cai thién tir 2011-2019. Cac gia tri trung binh quan tric tir
2011-2019 déu nam dudi QCVN 08-MT:2015/BTNMT cot B1. Chi s6 WQI cho thay 84% sb
diém quan tric c6 chét lugng nudc tot, 16% c6 chét lugng nudc trung binh.

V6i chét lwong nude séng tot, tinh Nam Dinh ¢6 thé st dung nuée séng phuc vu cho cac
muc tiéu phat trién kinh té x4 hoi cua tinh va khu vue.

Nghién ctru con mot s6 han ché nhu sd liéu vé thong s6 thudc bao vé thuc vat chua duoc
dura vao tinh chi s6 WQIL Nguyén nhan chinh x4c dan toi sy thay ddi chit lugng nudc can co
nghién ctru sau hon.

Loi cam on: T4c gia xin trin trong cam on Trung tim Quan tric Tai nguyén va Méi trudng
tinh Nam DPinh da cung cap so liéu cho nghién ctru nay.

bong gop cua tac gia: Xay dung y tuong nghién ciru: B.H.T., L.T.D.; Lya chon phuong
phz:lp nghién cou: D.H.T., L.T.D.; Thu thap, phan tich, tinh toan xu 1y s6 li¢u: D.H.T., L.T.D.;
Viét ban thao bai bao: B.H.T., L.T.D.; Chinh stra bai bao: B.H.T.
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Assessment of water quality trend of Day River section in Nam
Dinh Province from 2011-2019

Do Huu Tuan'*, Le Thuy Dieu!

! Faculty of Environmental Sciences, VNU University of Science, Vietnam National
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Abstract: River water quality trend is one of the important parts of environmental
management in general and water quality management in particular. Water quality
assessment results serve as a basis for decisions on environmental management and
protection plans. Water quality assessment by individual parameter, water quality index,
and water quality trend analysis methods were used in this research to assess the water
quality trend of the Day River section in Nam Dinh province from 2011-2019. The trend
analysis results showed that COD, BODs, Nitrate, and Coliform concentration trend
decreased from 2011-2019; NH4' slicely increased; while TSS, PO+, and Cr®"
concentration were stable. The research’s results showed that water quality of the Day River
section in Nam Dinh province had good quality and improved its quality from 2011-2019.
The average monitored parameters concentration from 2011-2019 were under the QCVN
08-MT:2015/BTNMT column BI.

Keywords: Water quality; River water quality trend; Day River; WQI.
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