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TOM TAT

Trong nghién cttu nay, Chi sd chat luong nuwdec (WQI) dugc ap dung d€ danh gia
chét lwgng nuwde cac chi luu song C Chién, tinh Tra Vinh. Tap dit liéu st dung dé
tinh toan WQI dugc thu thap tir chuong trinh quan tréc trong giai doan 2015 —
2019 (5 nam) & 06 vi tri (trén 5 chi lwu) véi tan suat quan trac 4 dot/ndm, bao gom
11 théng s6: pH, DO, TSS, BODs, COD, N-NOs, N-NHs4*, P-PO+*, Cl, dau mé va
tong coliform (TC). Trén co s¢ so sanh WQI cai tién (WQI) va WQI do Téng cuc
Méi truong Viét Nam ban hanh ndm 2011 (WQIw), da chi ra rang, WQI phtt hop
hon khi 4p dung cho céc chi luu song C6 Chién. Két qua phéan loai chat lvong nude
trong giai doan 2015 - 2019 cho thdy: Chat luong nudc song chu yéu (89 % so liéu)
& mtic “trung binh” (WQI = 51 - 75) dén “kém” (WQI = 26 — 50) va “rat kém” (WQI
=0 - 25); Chi 11 % s6 liéu & mtc “tot” (WQI= 76 — 90) dén “rat tot” (WQI= 91 -
100). Nguyén nhan lam giam chat lwuong nuwdc 1a do cac chi luvu phai ti€p nhan
nhiéu nudc thai tir cac hoat dong ¢ vung ven bo: cong nghiép, nong nghiép, phat

trién d6 thi, dich vu va sy nhiém man & cudi nguodn.

T khoa: WQ), chi lvu, song C6 Chién.

1. MO PAU

Song CO Chién — mot chi luu 16n cta song Mé Kong — di qua dia ban tinh Vinh
Long va Tra Vinh, roi d0 ra bién Déng. Poan soéng di qua tinh Tra Vinh c6 chiéu dai
khoang 42 - 43 km, bé rong 0,8 - 2,5 km va d¢ sau trung binh 4 - 14 m. Khi di qua tinh
Tra Vinh, sdng dugc chia thanh nhiéu nhanh (hay chi lvu): Song Cai Hop (dai 2 km,
ndi song CO Chién va song Cang Long, nén con duoc goi la song Cang Long, di qua
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huyén Cang Long, dai 20 km); song Lang Thé (gom 2 nhanh — mot nhanh d6 vao song
Nhi Long dai hon 10 km va mét nhanh d6 vao song Ba Si dai 16 km); Song Long Binh
(dai 10 km va di qua thanh phg Tra Vinh); song Bai Vang (la ranh gidi gitta 2 huyén
Chau Thanh va Cau Ngang, dai 8 km) va song Thau Rau (di qua dia ban huyén Cau
Ngang va dai hon 12 km) [5] (hinh 1). Séng C8& Chién va cac chi luu ctua né la nguén
cap nudc quanh nam cho cac hoat ddong néng nghiép, cong nghiép, sinh hoat, dich vy,
giao thong thuy, nuoi trong thay san... Song, ching cling phai ti€p nhan cac chat thai
(rzfm, long) phat sinh ttr cac hoat dong do va bi nhiém min & cac chi luu vung cudi
nguon song C6 Chién. Do vay, viéc danh gia chét lwong nudc (CLN) cac chi luu song
Co Chién la rat can thiét. Tt nam 2007 dén nay, Trung tam Ky thuat Tai nguyén Moi
treong (thudc SO Tai nguyén va Moi treong tinh Tra Vinh) da thyec hién chwong trinh
quan trac CLN tai nhiéu vi tri & cac chi luu véi tan xudt 4 dot/ndm, 14 thong s6 co ban
(nhiét do, pH, DO, TSS, d¢ duc, BODs, COD, NH«-N, NOs-N, NO2-N, PO#-P, CL, tong
coliform, dau m&) va mot s6 kim loai ndng, hda chat bao vé thuc vat nhom clo [5]. Song,
viéc danh gia CLN chu yéu la dwa vao cac thong sd riéng biét, tic la so sanh cac két
qué quan trac véi cac gid tri dwoc quy dinh trong QCVN 08-MT:2015/BTNMT vé chat
lwong nuwdc mat [6]. Cach danh gia CLN nay khé hiéu d6i véi cong dong va cac nha
quan ly, khong cho phép danh gia tong quat vé CLN [1], [3], [4].

Chi s0 chét luong nudc (Water Quality Index/WQI) la mét thong s6 “t6 hop”
duoc tinh toan tir nhiéu thong s6 CLN theo mdt phuong phap (hay cong thitc toan
hoc) xac dinh [1]. Trén thé gidi hién nay, c6 trén 30 mo6 hinh WQI dang dwoc ap dung
va noé duoc xem la cong cu phuc vu hiéu qua cong tac danh gia CLN va quan ly ngu6n
nudc. WQI ¢ nhiéu wu diém: Cho phép danh gia tong quat CLN song theo mot thang
diém, thuong la tir 0 (CLN kém nhat) dén 100 (CLN t6t nhat); cho phép so sanh CLN
cac song va so sanh theo khong gian, thoi gian; dé hidu d6i véi cong dong va cc nha
hoach dinh chinh sach... [1], [3].

Trong nhiéu nam qua, & nudc ta da c6 nhiéu nghién ctru 4p dung WQI dé danh
gia CLN cua nhiéu séng nhu: 4p dung moé hinh WQI cai tién (cai tién WQI cua
Bhargava dé xuat nam 1983) dé€ danh gia CLN song B6 ¢ tinh Thtta Thién Hué [2], song
Huong, song Thach Han va song Kién Giang 6 khu vuc Binh Tri Thién [3]... Nam 2011,
mo hinh WQI do Téng cuc Moi treong Viét Nam ban hanh (viét tat 1a WQIw) &€ ap
dung trong ca nudc, song do chua tdp huadn st dung, chwa danh gia sy phu hop khi p
dung vao thuc t& nén van can thiét phai nghién cttu diéu chinh. Tt nam 2018, Trung
tam Ky thuat Quan trac Moi truong (thudc So Tai nguyén va Mdi truong tinh Tra
Vinh) da ap dung WQIvn d€ danh gia CLN sdng, nhung con nhiéu han ché, do chua c6
thong tin dé khang dinh vé sie phit hop khi phan anh CLN cac song & dia phuong [5].

Bai bao nay trinh bay két qua ap dung WQI d€ danh gia CLN cac chi luu song
Co Chién 6 tinh Tra Vinh trong giai doan 2015 - 2019. Két qua lwa chon WQI phu hop
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dé 4p dung ciing duoc dé cap dua trén co sé so sanh WQI cai tién (viét tat 1a WQI) va
WQIwn khi ap dung cho céc chi Iru do.

2. PHUONG PHAP NGHIEN CUU
2.1. Téng hop va xit Iy cac s6 liéu quan tric CLN

Tong hop céac dit liéu CLN thu dwoc tir chrwong trinh quan trac moi treong [5]:
14 thong s6 co ban (nhu da néu 6 muc 1) voi tan xudt 04 dot/nam trong giai doan 2015
— 2019 (5 nam) tai 06 vi tri & cac chi luu séng C6 Chién. Trong do6, vi tri S1 trén song
Long Binh, S2 (song Cai Hop — Cang Long), 02 vi tri trén 02 chi luu song Lang Thé —
song Nhi Long (S3) va song Ba Si (54), S5 (song Bai Vang) va S6 (song Thau Rau). Céc
vi tri quan tric duoc néu & hinh 1. Xt ly céc s8 liéu dé tao ra tap dit liu phi hop cho
tinh todn WQI nhu: 1ay s6 con s6 c6 nghia, gan cac két qua KPHD (khong phat hién
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Hinh 1. Cac vi tri quan trdc CLN tai cac chi lvu song C6 Chién, tinh Tra Vinh
2.2. Phwong phap tinh WQI

(i) Tinh WQI [2]: Theo m6 hinh WQ)], 11 thong s6 CLN lua chon (n = 11) d€ tinh
WQIcr cho cac chi luu sdéng C6 Chién, bao gom: pH, DO, TSS, BODs, COD, N-NOs, N-
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NHs*, P-POs*, Cl;, dau mé tong va tong coliform (TC). Trong d6, cac thong s6 pH, DO,
TSS, CI- thé hién déc diém chung cta sdng; BODs va COD thé hién mitc 6 nhiém céc chat
hitu co; N-NH4, N-NO3,P-PO4 thé hién mtrc 6 nhiém cac chat dinh dudng; ddu mé tong
va TC thé hién mtrc nhiém dau va cac vi khuan phan cé ngudn goc tir phan nguoi va
dong vat. WQI duogc tinh theo cong thrtc (1):
n
WQI = [ ITF: ]¥" x 100 1)
i=1

Trong d6, Fi la gia tri ham nhay ctia thong s6 i (i = 1 — 11) va n6 thé hién chat
luong cta thong so: Fi nhan gia tri tie 0,01 (¢ng véi chat luong kém nhaét) dén 1 (ing
véi chat luwong t6t nhét); n la s6 thong sd lua chon (n = 11). Cac d6 thi ham nhay Fi c6
dang tuyén tinh (hinh 2) va duoc xay dung dwa vao Quy chuén ky thuat qudc gia vé
CLN mat QCVN 08-MT:2015/BTNMT. Ddi véi thong sd Cl- - thong s thé hién sw
nhiém mudi ctia song, ham nhay cua n6 duoc xay dung dwa vao Quy chuan Ky thuat
Qudc gia vé chét lwgng nuwde an uéng (QCVN 01/2009/BYT) va Quy chudn Ky thuat
Qudc gia vé chat lvong nude dung cho tudi tiéu (QCVN 39/2011/BTNMT).
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Hinh 2. D6 thi ham nhay (F) ctia cac thong s6 CLN trong mo6 hinh WQIcr [2].
(i) Tinh WQIw~ [4]: Theo m6 hinh WQIw, 9 thong s6 CLN lya chon gom: pH,

DO (dwoc tinh toan ttr nhiét do theo phuong trinh xac dinh), BODs, COD, N-NH4, P-
PO4, TSS, d6 duc (TUR), TC. WQIv~ duoc tinh theo cong thitc (2):
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Trong d6, WQIL la chi s chat lwong cua 5 thong s6: DO, BODs, COD, N-NH4,
P-PO4; WQIb 1a chi sd chat lwong cua 2 thong s6: TSS va TUR; WQI. va WQIpn twong
tng la chi s6 chat lwong cua thong s6 TC va pH. WQI., WQI, WQI. va WQIpx nhan cac
gia tri tir 1 d&n 100 va duoc xéac dinh tlr cac bang tra ctru lién quan - mdi két qua xac
dinh duoc cua thong s6 CLN ting voi mot gia tri chi s6 chat luong twong ting [4].

2.3. Phén loai chat lwgng nuwdc dwa vao WQI

Dbéi véi ca WQI va WQIw, phan loai CLN thanh 5 mtrc khac nhau (theo cach
phan loai ciia m6 hinh WQIwn) [4]: Mtec I (WQI =91 - 100) tng voi CLN “rat tot”; Muec
IT (76 — 90) — CLN “t6t”; Mtic IIT (51 — 75) — CLN “trung binh”; Mutc IV (26 — 50) — CLN
“kém” va mizc V (0 - 25) — CLN “rat kém”.

2.4. Phwong phép xtt 1y s6 liéu

St dung phan mém Microsoft — Excel voi cong cu Data Analysis d€ tinh toan
cac dai luong thong ké mo ta, kiém dinh gia thuyét thong ké (kiém dinh t theo
cap/paired-t-test) d€ so sanh 2 chi s6 WQI va WQIw.

3. KET QUA VA THAO LUAN
3.1. Lva chon mo6 hinh WQI phu hop

D€ lua chon md hinh phtut hop cho cac chi lvu sdng CO Chién, tién hanh tinh
WOQI (voin = 11) va WQIv~ (v6i n = 9) theo cong thite (1) va (2) tie tap dit liéu CLN céac
chi lvu song C6 Chién trong nam 2018 va 2019: Tai mdi vi tri, trong moi ndm, quan tric
4 dot vao cac thang 3, 6 (thudc mua kho) va thang 9, 11 (thudéc mua mua); tong cdng, m
(s6 Tan quan tric) = 48, ting véi bac tw do f = 47. Cac két qua & hinh 3 cho thay (cac s&
liéu chi tiét duwoc néu ¢ bang 1):

- Hai m6 hinh WQI va WQIvn cho két qua khac nhau (hay phan anh CLN khac
nhau) & cac vi tri quan trdc v6i p < 0,05 (tinn = 10,99 > tp-005dt-47) = 2,01); Trong hau hét
cac truong hop, WQI cho diém CLN cao hon so véi WQIwn tit 5 dén 72 diém;

- WQIvn phan 4nh CLN tai tat ca cac vi tri va cac dot quan tric déu & miic V
(WQIw = 13 - 21), ttng v6i CLN “rat kém” (hay 6 nhiém nang), ngoai trtr 01 treong
hop - vi tri 54 vao thang 3/2019: WQIvn = 90, tng véi CLN “tot” va xap xi WQI = 86 —
88 (ciing phan anh CLN “t6t”). Trong khi d6, WQI dao dong trong khoang rong (17 -
88), phan anh CLN loai “rat kém”: 4/48 (9 %) truong hop dén loai “tot”: 5/48 (10 %).
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Hinh 3. So sanh WQI cai tién va WQIw~ giai doan 2018 — 2019:
Ky hiéu Si-j chi vi trii (i = 1 - 6) va dot quan tracj (j= 1 - 8 ing v&i 8 dot quan trac nam 2018 va 2019)

S6 di WQIvn phan dnh CLN rat kém 1a do nwéc bi 6 nhiém ning cac vi khuan
c6 ngudn goc phan va chat ran lo liing, nén TC va TSS cao. WQIw khong tinh dén
thong s6 Cl (hodc d6 mudi), nén sy nhiém min khong anh huong dén WQIvn hay noi
cach khac, WQIvn khong phan anh dwoc se giam CLN do nhiém man tir bién. Thuc t&
cho thay, mat d6 tong coliform (TC) trong nuwdc song 6 tinh Tra Vinh thuong kha cao,
tham chi > 10.000 MPN/100 mL [5]. Song, ciing can thdy rang, TC cao 1a kha phd bién
trong nhiéu nguén nudc mat & nude ta [2], [3]. Mat khac, khi nong d6 TSS khong qua
cao (cac chi luu song C8 Chién c6 nong d6 TSS trung binh < 100 mg/L), van c6 thé
dung nwéc cho muc dich ndng nghiép, giao thong thay... va tham chi cdp nudce sinh
hoat (néu xt ly nudc bang phuong phép truyén thdng nhu: keo tu va lang, loc cat, kht
trung). Hién nay, nudc cac chi lvu dang dugc dung cho muc dich sinh hoat, ndng
nghiép, cong nghiép, nudi trong thuy san va mot s muc dich khac doi hoi CLN thap.

Vi cac phan tich trén, c6 thé thdy rang, WQI phan anh CLN cac chi luu phu
hop hon so véi WQIvw. Mdt khac, WQIv~ lwa chon ¢6 dinh 9 thong s6 CLN, trong khi
do, WQI c6 thé cho phép dua thém thong s6 CLN vao tinh toan, chéng han tong sit tan
(Fe), tong mangan tan (Mn)... tuy thudc vao ddc diém CLN song [2], [3]. Vi nhitng vu
diém d6, WQI duogc lya chon dé€ danh gia CLN cac chi luu song Co Chién.

3.2. Bién dong chat lwgng nwdc cac chi lvu song Cé Chién

Két qua tinh todan WQI va phan loai CLN céc chi luu song C6 Chién giai doan
2015 - 2019 ¢ bang 1 va hinh 4 cho thay:
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Bang 1. Két qua WQI va phéan loai CLN cdc chi luu song C6 Chién (2015 — 2019)

Thoi gian quan tric WQI / mtic chdt luong nudce ¢ vi tri quan tric
Nam thang S1 S2 S3 sS4 S5 S6
3 51 /111 61 /111 95/1 60 / III 34 /1IV 37/1IV
6 24 |V 54 /11 62 /111 59 /111 58 /111 38/1IV
2015 9 56 /111 71 /11 61 /111 88 /11 51 /110 86 /11
11 54 /111 57 /11 58 /111 56 /111 56 /111 48 / IV
Trung binh 46/ 1V 61 /11 69 /11 66 /111 50/1vV 52 /111
3 26 /1IV 39/1V 91/1 40/ 1V 36 /1IV 56 /111
6 34 /1IV 61 /111 93/1 61 /111 58 /111 47 | IV
2016 9 43 [ IV 55 /111 59 /111 40 /1IV 74 [ 11 35/1V
11 56 /111 46 / IV 75 /11 35/1IV 84 /11 55 /111
Trung binh 40/1v 50/1V 80 /11 44/ 1V 63 /111 4811V
3 15/V 54 /111 56 /111 62 /III 34 /1IV 50/1IV
6 22/V 56 /111 83 /11 51 /111 34 /1IV 32/1IV
2017 9 44 [ 1IV 50 /1IV 85 /11 54 /111 37 /1IV 39/1V
11 31/1IV 40/1IV 41 /1IV 33/1V 49 /1IV 80 /11
Trung binh 2811V 50/1V 66 /111 50/1V 38/1V 50/1V
3 32/1IV 62 /111 61 /111 61 /111 42 /1IV 33/1IV
6 30/1IV 34 /1IV 41 /1V 77 |11 75 /I 38/1IV
2018 9 36 /1IV 24 |V 50/1IV 33/1IV 27 [ IV 19/V
11 36/IV 55 /111 49 / IV 74 /111 29 /1IV 27 | IV
Trung binh 34/1v 44/ 1V 50/1V 61/11 43/1vV 29/1V
3 17/V 87 /11 85 /11 88 /11 35/1IV 37/1IV
6 37/1IV 57 /11 58 /111 58 /111 25/V 37/1IV
2019 9 54 /111 52 /111 57 /111 34 /1IV 21/V 50/ IV
11 37/1IV 47 [ IV 56 /111 35/1IV 31/1IV 46 [ IV
Trung binh 36/1V 61 /111 64 /111 54 /111 2811V 431V
—_—— 51 —_—52 —_—t— 53 —— 54 —8— 55 —_—S56
wal Mirc CLN
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Hinh 4. Bién dong WQI trung binh (4 dot) cua cac chi luu song C6 Chién (2015 — 2019)
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z,

- C6 13/120 (chiém 11 %) gia tri WQI thudc loai “rat tot” — “tot” vao thang 3, 6
va doi khi vao thang 9, 11; Song, néu phan loai theo WQI trung binh, thi chi séng Nhi
Long (vi tri S3) dat loai “t6t” vao nam 2016, chiém 3 % truong hop;

- Co 45/120 (37 %) gia tri WQI thudc loai “trung binh” va 62/120 (52 %) WQI
thudc loai “kém” dén “rat kém”; Néu tinh theo WQI trung binh, thi trong giai doan 2015
— 2019, CLN cac chi lvu chi thudce loai “trung binh” dén “kém” (chiém 97 %) treong hop;
CLN kém nhat la & cac song Long Binh (vi tri S1), song Bai Vang (S5) va song Thau Rau
(S6).

- Theo thoi gian, CLN cdc chi lvu ¢6 xu thé giam tir nam 2016 dén 2018 va 2019.

Nguyén nhan chinh lam gidm CLN céc chi lu 1a do: Mtkc 6 nhiém céc chat hitu
co (BOD5, COD) kha cao, dan dén lam giam DO; Ham luong TSS, N-NH4, dau mé& va
TC ciing kha cao; Riéng song Bai Vang va song Thau Rau con bi nhiém mén, lam tang
cao nong do Cl. Nhitng diéu d6 cling duoc dé cap dén khi danh gia CLN dua vao cac
thong sd riéng biét trong bao cao vé CLN céc chi luwu hang nam [5]. Nhw vay, v6i danh
gia va phan loai CLN ¢ trén, cac chi luu song C6 Chién khong dung dwgc cho muc
dich cdp nudc sinh hoat, ma chi ¢6 thé dung cho cac muc dich doi héi CLN thap hon
nhu noéng nghiép, cong nghiép, giao thong thuy va mot s6 muc dich khac. Cling can
thdy rang, khong chi cac hoat dong hai bén bo, ma ca ¢ vung dau nguon song C&
Chién (doan di qua cac tinh khac) cling dong gop vao lam giam CLN cac chi luu.

4. KET LUAN

Ap dung WQI da cho phép danh gia CLN tdng quat (tc 1a cho da muc dich st
dung) va phan loai CLN cac chi lvu song C6 Chién trong giai doan 2015 — 2019. M6
hinh WQI cai tién nén dugc ap dung tiép tuc cho cac chi luu d6, do né phtt hgp hon so
v6i mo hinh WQIvn do Tong cuc Moi truong Viét Nam ban hanh ndm 2011. N6i chung,
trong giai doan 2015 — 2019, CLN cac chi lvu dat loai “trung binh” (muec III) dén “kém”
(mtc IV) va do vay, chi c¢6 thé sit dung cho cac muc dich doi hoi CLN thap nhu néng
nghiép, cong nghiép, giao thong thuy va mot s6 muc dich khac.
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ABSTRACT

In this study, Water Quality Index (WQI) was applied to assessment of water
quality of Co Chien river tributaries in Tra Vinh province. Data set used for WQI
calculation was collected from the environmental monitoring program at the local
during the period of 2015 — 2019 (five years) at the six sites of five tributaries with
the frequence of four sessions per year, including 11 parameters: pH, DO, TSS,
BODs, COD, N-NOs, N-NH4", P-PO+?, CI,, oil-grease and total coliform (TC). Based
on comparison of improved WQI (WQI) and WQIvw~ (issued by Vietnam
Environment Agency in 2011), it indicated that the WQI was more suitable for
application to the tributaries. The results of water quality classification shown that
during the period of 2015 - 2019, the tributaries water quality was mainly at the
level from “medium” to “bad” and “very bad”: 89 % values of WQIs were from 51
— 75 to 26 — 50 and 0 — 25, respectively; only 11 % values of WQIs were at the level
from “good” (WQI= 76 — 90) to “excellent” (WQI= 91 - 100). The reasons leading
to the decrease in water quality were due to the tributaries receiving wastewaters
discharged from the activities at riverine areas such as industry, agriculture,

urbanization, services and saline intrusion at downstream.

Keywords: WQ)], tributaries, Co Chien river.
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Ddnh gid chat lwong nwde cdc chi lwu song Co Chién ¢ tinh Tra Vinh diwea vao chi s0 chit livong niedc ...

Lu Vin Binh sinh ngay 13/3/1984 tai Tra Vinh. Ong t8t nghiép ky sw Ky
thuat Moi treong tai Truong Pai hoc Can Tho ndm 2008. Hién tai, ong la
hoc vién cao hoc chuyén nganh Quan ly Tai nguyén va Modi treong,
Truong Dai hoc Khoa hoc, Pai hoc Hué khéa 2018 - 2020. Ttr nam 2008
dén nay, 6ng cong tac tai Trung tam Ky thuat Tai nguyén va Moi truong

tinh — thudc S& Tai nguyén va Moi treong tinh Tra Vinh.

Linh viec nghién citu: Quan trac, phan tich va danh gia chat luong nudc,
nudc thai; Quan ly tai nguyén va moi treong.

Nguyén Thanh Trung sinh nidm 1987. Ong t5t nghiép dai hoc nam 2010
nganh Khoa hoc Mo6i truong tai Truong Pai hoc Khoa hoc, Pai hoc Hué.
Nam 2015 éng t6t nghiép thac si chuyén nganh Cong nghé Méi truong tai
Dai hoc Da Ngmg. Ttr ndm 2010 dén nay, 6ng lam viéc tai Phan vién Khoa

hoc an toan Vé sinh lao dong va Bao vé moi truong mién Trung.

Linh vwec nghién ciru: Quan trac va danh gia moi trueong; Xt ly 6 nhiém cac

chat hitu co trong moi truong lao dong.

Nguyén Vin Hop sinh ndm 1956 tai Ha Tinh. Ong t8t nghiép Ctt nhan
Hoa hoc ndm 1977 tai Truong Pai hoc Tong hop Ha Noi. @ng nhan hoc vi
Tién sy ndm 2001 tai Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Qudc
gia Ha Noi va duoc phong hoc ham Pho gido s nam 2005. Hién 6ng la

Giang vién cao cap tai Truong Dai hoc Khoa hoc, Dai hoc Hué.

Linh vwc nghién ciru: Phat trién phwong phap von-ampe hoa tan phéan tich
vét cac kim loai ddc; Quan trac va danh gid chat luong nuedc, Danh gia cac

nguon 6 nhiém nudc, khong khi va dat.
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