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TOM TAT

Phuwong phap PCA dugc ap dung cho di liéu chat luong nude (CLN) song Tra Bong
(doan di qua Khu Kinh t€ Dung Quat, tinh Quang Ngai) d€ xac dinh trong s6 (wi)
cua cac thong s6 CLN i (i =1 - 11) trong tinh toan Chi s6 chat luong nwdc (WQI). Dix
liéu CLN gom 11 théng s6: pH, EC (d6 dan dién), DO, TSS, BODs, COD, N-NHs*, N-
NOs, P-POs, Fe (t6ng sat tan) va TC (tong coliform) dwoc quan trac ¢ 8 vi tri trong
4 dot (thang 5, 7, 8 va 10 ndm 2017). Chat lwgng nudc song Tra Bong dwoc danh gia
qua WQI (WQI duoc tinh toan tir trong sd wi va chi s6 phu qi caa cac thong s6 CLN).
Khi so sanh véi WQI cai tién (WQIcr) — chi tinh dén ham nhay Fi (c6 y nghia nhu chi
s0 phu qi), WQI xay dung duoc phan anh CLN séng nhay hon va dai dién hon, do
6 tinh dén ca wi va qi. Dua vao WQI, da danh gia bién dong CLN song theo khong
gian (vi trf quan trac) va thoi gian (thang quan trac). Trén co s& WQI, da phan loai

va phan chia doan song khao sat thanh 3 tiéu vung c6 CLN khac nhau.

T khoa: WQI, PCA, song Tra Bong.

1. MO PAU

Song Tra Bong 1a mot trong ba con sdng 1on cua tinh Quang Ngai (sau song Tra
Khtic va song V@). Song Tra Bong bat ngudn tir viing ntii phia Tay ctia huyén Tra Bong,
chay qua huyén Binh Son va ra bién tai cira Sa Can. Song dai khoang 45 km, chay theo
huwdng chinh la huwéng Nam - Béc (hinh 1). Dién tich toan lvu viec 1a 697 km?, D6 cao va do
ddc trung binh luu vue twong ting la 196 m va 10,5%, chiéu rong luu vuc trung binh 12,4
km v6i mat do lwdi song 0,43 km/km?2 Poan sdng Tra Bong di qua Khu Kinh t€ (KKT)
Dung Quat c6 chiéu dai 11 km (t&r xa Binh Trung t6i cta Sa Céan, xa Binh Pong, huyén
Binh Son) va dwgc dung dé€ cap nudc cho sinh hoat, nong nghiép, cong nghiép, nudi trong
thuy san, giao thong thuy... Song Tra Bong dong vai tro quan trong ddi véi phat trién kinh
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t€ — xa hoi ctia tinh Quang Ngai no6i chung, huyén Binh Son va KTT Dung Quét nodi riéng.
Song cling 1a noi tiép nhan cac nguon nudc thai tir cac hoat dong trong lru vuc: sinh hoat,
cong nghiép, nudi trong thay san... [1]. D& hd trg cong tac quan ly ngudn nuée, chuong
trinh quan trac méi treong KKT Dung Quat da thuc hién quan trac chat luong nuwrde (CLN)
O 7 — 8 vi tri (trong giai doan 2010 - 2017) véi tan xudt 2 - 4 dot/ndam. Viéc danh gia CLN
chti yéu 1a dua vao viéc so sanh két qua quan trac mdi thong s3 riéng biét vai gia tri gidi
han duoc quy dinh trong QCVN 08-MT:2015/BTNMT (viét tit 1a QCVNOS - Quy chuéan k¥
thuat qudc gia vé CLN mat) [1].

D€ danh gia CLN song mot cach dinh luwong (theo thang diém) va téng quat (cho
da muc dich st dung), nhiéu qudc gia trén thé gidi da ap dung Chi s6 chat luong nudc
(Water Quality Index/WQI). Hién nay c6 trén 30 m6 hinh WQI da va dang dwoc ap dung
dé danh gia CLN song [2], [3], [4]. O Viét Nam, Tong cuc Mbi treong da ban hanh mo
hinh WQIw~ tit ndm 2011 va duoc diéu chinh lai nam 2019 d€ 4p dung trong ca nuwde [5].
Song, do chua tap huin stt dung va chwa kiém chiing khi ap dung vao thuc t€, nén viéc
ap dung ¢ cac tinh/thanh con han ché.

Tong quat, WQI la ham cua chi s6 phu qi va trong sO wi ciia cac thong s6 chat
lwong nudce i [2], [3]: WQI = f(q, wi). Trong d6, i =1 — n vdin la s6 théong s6 CLN lya
chon d€ tinh WQIL qi: Chi s6 phu (subindex) thé hién chét luong cua thong sd i (thong
thuong gi = 1 — 100) va duoc tinh toan tir cdc phuong trinh hodc d6 thi hodc tra bang (q;
cang gan 100, théng s6 cd chat luong cang t6t va nguoc lai); wi Trong sO
(weighting/weightage) thé hién tam quan trong ctia thong s0 i, voi Zwi = 1 (thong sd co
wi cang lon, cang déng gop nhiéu hay quan trong vao WQI va nguoc lai).

Co6 02 phuwong phap tinh WQI dang duoc ap dung pho bién [2], [3], [4]: Phuong
phap (1) - WQI tinh dén ca gi va wi va Phuong phap (2) - WQI chi tinh dén g, ma khong
tinh dén wi. Thuece t€, tuy thudc vao didc diém cua song, cac thong s6 CLN c6 tam quan
trong khac nhau, nén WQI tinh theo phuong phap (1) sé phan anh CLN dai dién hon so
véi phuong phép (2). M6 hinh WQI dau tién do Quy vé sinh Hoa Ky (US-NSF) dé xuat
duoc tinh toan tir 9 thong s6 CLN theo phwong phap (1) véi qi dugc xac dinh tir cac d6 thi
twong tng, con wi dugc xac dinh dua trén két qua diéu tra cac chuyén gia theo ky thuat
Delphi (ttc 1a 1dy y kién chu quan cta ca nhan) [6]. WQIw (nam 2019) duoc tinh theo
phuwong phap (2) tit > 9 thong s CLN [5]. D€ xac dinh cac trong s6 wi mot cach khach
quan va phan anh dwgc dac diém thuc t&€ CLN cta song khao sat, nhiéu tac gia da ap dung
phuong phap phan tich thdng ké da bién cho cac dit liéu CLN, dién hinh la phuwong phap
phan tich thanh phan chinh (PCA/principal component analysis) [2], [3], [4], [7], [8]... O
Viét Nam, nhitng nghién cru 4p dung phuong phap PCA dé xac dinh trong s6 wi khi tinh
toan WQI hau nhw chwa dugc quan tam. Nam 2017, nhiém vu “Diéu tra, danh gia stic chiu
tai song Tra Bong phuc vu phat trién KKT Dung Quat” [1] da danh gid CLN s6ng dua vao
WQI va cho ring, WQI cai tién (tinh WQI theo phuong phap (2), do N.V. Hop dé xuat
nam 2012 [9]) phtt hop hon so véi WQIvn ndm 2011.
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Bai bao nay dé cap dén cac két qua nghién cttu ap dung phuong phap PCA dé xac
dinh trong sd wi va tinh toan WQI theo phuong phap (1), 4p dung cho doan séng Tra Bong
di qua KKT Dung Quat.

2. PHUONG PHAP NGHIEN CUU
2.1. Dit liéu chat lugng nuwéc song Tra Bong

Dit liéu CLN song Tra Bong nam 2017 duoc cung cap boi Trung tam Ky thuat
Quan trac Moi truong, thudc Ban Quan ly KKT Dung Quat va cac Khu cdng nghiép tinh
Quang Ngai. Tap dit liéu gom 13 thong sd CLN [1]: nhiét d6, pH, d6 dan dién (EC), 4o
duc (TUR), tong chat ran lo ltng (TSS), DO, BODs, COD, N-NH4, N-NO3, P-PO4, tong
sat tan (Fe), tong coliform (TC). Cac thong s8 d6 duoc quan trac ¢ 8 vi tri trong 4 dot -
thang 5, 7, 8 thudoc mua kho va thang 10 thu¢c mua mwa. Cac vi tri quan tric dwoc néu
0 hinh 1.
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Hinh 1. Vi tri quan trac CLN séng Tra Bong (di qua huyén Binh Son va KKT Dung Quat)

M1 (toa d6 X, Y = 1691035, 0579091): Thon Dong Thuan, xa Binh Trung, cach duong sat
Béic - Nam 1,200 m vé phia thuwong luwu; M2 (1693377, 0581663): Thi tran Chau O, cach cau Chau
O 800 m vé phia ha luu; M3 (1695541, 0582850): Thon Déng Yén, xa Binh Duong, cach cau gd béc
qua khu dan cu Bong Min 200 m vé phia ha lvu; M4 (1697164, 0582455) va M5 (1697490, 0582729:
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Thén My Tan, xa Binh Chéanh, twong ting cach cau Tri Binh 2,000 m va 900 m vé phia thuong luu;
M6 (1697566, 0583467): Thon Thuong Hoa, xa Binh Pong, cach cau Tri Binh 1000 m vé phia
thwong Iru; M7 (1700002, 0583195) va M8 (1701380, 0583133): Thon Vinh Tra va thon Hai Ninh,
xa Binh Thanh, twong tng cach cau Tra Bong 600 m vé phia thuong luu va 1,100 m vé phia ha
leu.

Do thong s6 TUR va nhiét d¢ khong dwgc quy dinh trong QCVNOS, nén khong
dwoc dua vao tinh WQI (trong nam 2017, nhiét do niedc song chi dao dong trong khoang
hep, 29,0 - 35,7 °C). Nhu vay, d6i voi song Tra Bong, “dit liéu dau vao” hay dix liéu goc
cho phuong phap PCA (d€ xac dinh trong s6 wi) gom 11 thong so6: pH, EC, TSS, DO,
BOD:s (viét tit 1a BOD), COD, N-NH4, N-NO3, P-PO4, Fe va TC. Khi tinh toan theo PCA,
cac thong s6 CLN (hay bién) xij (théng s6 i & vi tri quan tréc j) ctia tap dit liéu dau vao
dwoc bién d6i thanh bién chuan hda zi: zj = (xij — TB)/S; Trong d6, TB va S twong tng la
trung binh s6 hoc va d¢ 1éch chuan cta cac xij i la cac thong s6 CLN (hay cac bién), i=1
—11;j1a cac vi tri quan tric, j =1 -32 (8 vi tri x 4 dot).

2.2. Phuong phap PCA xac dinh trong s6 wi

PCA 1a phuong phéap chiéu (projection) cho phép giam dir liéu tir khong gian m
chiéu (mdi chiéu img v6i mot bién/thong sé CLN) thanh khong gian it chiéu hon: k chiéu
(k < m), mdi chiéu dugc goi 14 mot thanh phan chinh (PC/principle component) - 1a t6
hop tuyén tinh ctia cac bién gde (xij), ma cac PC van giai thich dugc da sb bién dong (hay
phuong sai) ctia tap dit lidu goc [2], [7], [8]. D¢ thuc hién cac tinh toan theo phwong phap
PCA, nghién ctru nay da sir dung phan mém R — phin mém mién phi va duoc ap dung
phd bién trén thé gidi: R version 4.0.3/64-bit (10-10-2020) v4i module R-Studio, ding
package Factoextra (version 1.0.7). V&i phan mém R, s& tinh duoc thong s thé hién phan
dong gop hay tai luong ciia mdi bién trong cac PC (con goi 1a cos? hay R? — hé sb xéc
dinh). Bién c6 dong gop cang 16n s& cang quan trong khi phan anh CLN song khéo sat.
Tir phan déng gop ctia mdi bién trong cac PC, s& tinh dugc trong sd (Wi) ctia bién i khi
tinh WQI.

2.3. Phuwong phap xac dinh chi s6 phu qi

Chi s0 phu qi cua bién i dwgc xay dung dwa vao QCVNOS; qi =1 khi bién i c6 chat
liong kém nhat (hay t6i nhat); qi = 100 khi bién i c6 chat lwong t6t nhat. Do thi biéu dién
su phu thudc gitra qi va nong dd/ham luong ctia bién i c6 dang tuyén tinh —la mot duong
thang di qua 2 diém: 1 diém tng véi qi =1 va 1 diém tng véi qi = 100.

Do trong QCVN 08 khong quy dinh bién (thong s0) EC, nén ham nhay cho bién
EC dugc xay dung dua vao QCVN 01:2009/BYT (quy dinh vé chét lwong nudc dung dé
an udng, quy dinh TDS < 1.000 mg/L (4ng voi EC < 1.538 uS/cm) va QCVN
39:2011/BTNMT (quy dinh vé chat lugng nuwdc dung cho tudi tiéu, quy dinh TDS <2.000
mg/L tg voi EC <3.077 uS/cm) [10]. EC dwoc xac dinh dua vao twong quan gitta EC va
TDS: TDS (mg/L) = 0,65 x EC (uS/cm) [10]. B4i véi thong s6 DO, QCVN 08 quy dinh mtc
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Al (nudc dat yéu cau d€ cap cho sinh hoat) phai c¢6 nong d6 DO > 6 mg/L. Song, trong
thiee t& nhiéu khi nong d6 DO vuot qua bao hoa, chang han = 10 - 12 mg/L, trong khi
nong d6 DO bao hoa trong nuwdc (6 nhiét do 20°C, ap sudt 760 mmHg, TDS = 0 mg/L) la
9,1 mg/L. Diéu d6 chiing to rang, khi thuc vat nude (cht yéu 1a tao) phét trién manh, sé
quang hop dan dén lam ting nong d6 DO va nhu vay, chat legng nudc khong t6t. Do
vay, & day chdp nhan rang, gi = 100 khi néng dd DO nam trong khoang 6 — 9 mg/L, ngoai
khoang nay, gia tri qi sé giam xudng va nhu vay, do thi qi d6i véi DO ¢6 2 nhanh. Gia tri
pH duoc quy dinh trong QCVN 08 d6i véi mie Al 1a 6 — 8,5 va nhu vay, ¢ nhitng pH
thap hon 6 va 16n hon 8,5 (pH nudc khong dat yéu cau caa muic Al), gid tri gi giam
xudng, va nhu vay, do thi qi: ddi véi pH cling ¢6 2 nhanh.

2.4. Phuong phéap tinh WQI va danh gia chit lwong nuwdc dwa vao WQI

Nhiéu nghién ctru cho rang, cong thirc dang tich nhay hon so véi cong thirc dang
tong [2], [3], nén & day dung cong thire dang tich dé tinh WQI:

WQl = [ Ja" 1)
i=1

CLN sbng dugc danh gia dya vao WQI theo cach twong ty nhu huéng dan cua
Téng cuc Mai trudng Viét Nam. Theo thang diém WQI, CLN duoc chia thanh 5 loai (hay
5 mirc) - loai I (rat t6t): WQI = 91 - 100; loai II (tot): 76 - 90; loai III (trung binh): 51 -
75; loai IV (x4u): 26 - 50; loai V (rat xau): 1 - 25 va néu WQI < 10, nudc bi 6 nhidm rat
nang [5].

Dé€ so sanh, WQI cai tién do N.V. Hop dé xuat [9] ciing dwoc tinh toan cho song
Tra Bong theo phuwong phap (2) - WQI chi dugc tinh toan tir chi s6 phu:

n 1/n
WQI {HE} x100 (2
i=1

Trong d9, Fila gia tri ham nhay cGa bién i va n6 phan anh chat lwgng cua bién (Fi
co y nghia tuong tu nhw qi trong cong thic (1)): khi bién i c6 chat lwgng kém nhat, Fi
nhan gia tri 0,01 va khi bién i c6 chat lwong t6t nhat, Fi nhan gia tri 1. Twong quan gitra
Fi (y) vanong do/ham lwgng ctia biéni (x) cd dang tuyén tinh y = ax +b. D6 thi va phuong
trinh tuyén tinh gitta Fi va x cling c6 dang tuwong ty nhu gitta qi va x, chi khéc la thang
do truc tung cua F = 0,01 — 1, trong khi thang do ctia q =1 — 100. S6 bién lya chon (n) dé
tinh WQI cai tién cling twong tu nhu & cong thire (1): n=11.

2.5. Phuwong phéap phan tich thong ké

St dung cong cu Real Statistics ciia phan mém Microsoft-Excel dé€ phan tich
thong ké cac két qua: Kiém dinh t theo cdp (paired-t-test) d€ so sanh WQI véi WQI cai
tién (ky hiéu 1a WQIcr); Phan tich phuong sai (ANOVA) dwoc ap dung d€ danh gid bién
dong CLN song theo khong gian va thoi gian.
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3. KET QUA VA THAO LUAN

3.1. Trong s6 ctia cac thong sd chat lwgng nwdc tir tinh toan theo PCA

(i) Cdc thanh phin chinh (PC): Ap dung phuong phéap PCA cho tap dit liéu gdc z
(i=1-11,j=1-32), thu duoc cac gia tri riéng (eigen value) va phan tram phwong sai
(variance percent) cia mdi thanh phan chinh (PCi) — twong ting 1a lwong va phan trdm
phuong sai ctia tap di liéu gdc duogc giai thich boi mdi PCi. Két qua cho thdy, chi 5 thanh
phan chinh dau tién (PC1 — PC5) da giai thich duoc da s6 bién dong (76,4 %) cua tap di
liéu gbc, do chung co gid tri riéng > 1 va phan tram phuong sai twong g nhu sau: PC1 =
2,75 (25,0 %); PC2 = 2,05 (18,6 %); PC3 = 1,45 (13,2 %); PC4 = 1,17 (10,6 %) va PC5 = 1,0 (9,0
%); Cac PCi con lai (PC6 — PC11) déu cd gia tri riéng < 1 va chi giai thich duoc 23,6 %
phuong sai ctia tap dit liéu gdc, nén duoc coi la bién dong (hay nhiéu) nén [2]. Nhu vay,
chi can dya vao 5 PC dau tién (PC1 - PC5) d€ tinh trong so ctia cac bién.

(i) Déng gop (tdi lugng) cdc bién trong cdc PC: DO thi tai luong (loading plot)
cac thong s6 CLN (hay bién) trong khong gian cac PC & hinh 2 cho thdy: Cac bién TSS,
COD, BOD ddng goép nhiéu vao PC1 va ¢ mc do thdp hon 1a pH, EC va NO3; Céc bién
NH4, PO4 déng gop nhiéu vao PC2 va & muirc d6 thap hon 1a BOD, COD, pH; DPéng gop
nhiéu vao PC3 la Fe va & mtc d6 thdp hon la DO, pH; DBéng gép nhiéu vao PC4 la TC
va DO (biéu dién trong khong gian ctia PC5 khong dua ra o day).

1.0-

05-

-10-
-1.0 -0.5 0.0 05 1.0 -1.0 -0.5 0.0 EI.IE 1ICI
PC1 (25,0%) PC3 (13,2%)

(a) (b)
Hinh 2. Tai luong cta cac bién trong khong gian cac thanh phan chinh:
(a) PC1 va PC2; (b) PC3 va PC4.

(iii) Trong s6 ctia cdc thong s6'CLN (bién): Phan déng gop (hay tai lwong) ctia moi
bién trong PC1 dén PC5 cho thay (bang 1):
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Bdng 1. Phan déng gép ctia mdi bién trong cac PC va trong s6 (wi) ctia 11 bién ©

PC1 PC2 PC3 PC4 PC5 Tongdonggop Trongsé Trongso

trung gian
pH 0,2235 0,2141 0,2805 0,0056 0,0366  0,7603 1,9998x 0,09
TSS  0,6543 0,0689 00597 0,0217 0,00609  0,8115 2,1343x 0,10
EC 0,1981 0,0871 0,0223 0,0513 0,0214  0,3802 X 0,04
DO 0,0412 00203 02731 00,3122 0,0252  0,6720 1,7674x 0,08
BOD 05921 0,1739 00,0492 0,0494 0,0330 0,8976 2,3607x 0,11
TC 0,0344 0,0288 00627 0,4316 0,0523  0,6098 1,6038x 0,07
COD 05845 0,239 0,0361 0,0443 0,1198  0,9086 2,3898x 0,11
NO3 0,2585 0,0551 00,0831 0,0480 0,4508  0,8955 2,3554x 0,10
NH4 0,1563 0,5718 0,0567 0,0105 0,0112  0,8064 2,1210x 0,10
PO4  0,0018 0,6091 00053 0,0179 0,1955  0,8295 2,1818x 0,10
Fe 0,0004 0,095 05252 0,1785 0,0403  0,8409 2,2117x 0,10

Tong =22,1258x Tong =1,0

) Ngoai trir gid tri wi, s6 con s0 sau ddu phay cta cac s liéu chi d€ phuc vu tinh toan.

DPoéng gop it nhat vao cac PC 1a bién EC (tdng dong gop = 0,3802). Gia tri nay dwoc
gan la x — trong sO trung gian cua bién EC. Tt d6, xac dinh duoc trong sd trung gian cua
mdi bién =i s8 gitta phan déng gop ctia mdi biéh va bién EC. Vi tong trong sd trung gian
cua tat ca cac bién =1, tic la 22,1258x = 1. Ttr d6, suy ra trong sd ctia bién EC (x) = 0,04 va
trong sO wi cia cac bién khac (tdng trong so ctia tat ca cac bién = 1) (bang 1).

3.2. Chi s6 phu ctia cac thong sd chit lugng nudce

Gitra chi s6 phu qi (y) va nong do/ham luwong ctia bién i (x) ¢ twong quan tuyén
tinh dang y = ax + b. Cac d6 thi va phuong trinh twong quan gitra y va x duwgc néu & hinh
3. Ttr phuong trinh nay, khi biét x, sé xac dinh dwoc q cua bién.

100 y = -4,7143x + 118,86 10 y = -165x + 1495
80 100
40 50
20
0 0
0 5 10 15 20 25 30 35 0 0.2 0.4 0.6 0.8 1 1.
BOD (mg/L) N-NH, (mg/L)
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Hinh 3. D6 thi biéu dién sy phu thudc gitta chi s8 phu q (y) va nong do/ham luong (x) ctia 11
bién (thong s6 chat lwong nudc).
3.3. So sanh WQI va WQI cai tién

Tt dit liéu CLN song Tra Bong, tinh toan WQI theo cong thire (1) va WQI cai tién
(WQIcr) theo cong thic (2), thu dugce két qua 6 bang 2. Két qua kiém dinh t theo cdp
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(paired-t-test) cho thdy: Cac két qua WQI va WQIcr khac nhau véi p < 0,0001 (teinn = 5,2 <

t(© p=0,05 vabac tw do 31) = 2,0);

Bang 2. Cac két qua WQI va WQIcr d6i véi song Tra Bong (ndm 2017)

Thoi gian | Vitri | WQI | WQIcr | Mitc CLN® T%Ibi Vl WQI | WQIcr M
gian tri CLNO
M1 60 56 II/11T M1 57 60 HI/111
M2 60 56 II/11T M2 59 85 /11
M3 93 93 I/1 M3 78 80 /1
Dot 1 M4 66 50 1I/IvV bot 3 M4 52 38 1/1v
(5/2017) | M5 55 46 11/1v (8/2017) | M5 83 65 I1/111
M6 78 62 II/11I M6 70 53 III/111
M7 78 62 II/111 M7 75 60 III/111
M8 78 62 II/111 M8 81 64 I1/111
M1 94 95 I/1 M1 98 99 I/
M2 73 71 IT1/111 M2 70 64 HI/111
M3 97 97 I/1 M3 99 99 /I
Dot 2 M4 60 43 11/1v Dot 4 M4 90 82 /11
(7/2017) | M5 68 52 III/111 (10/2017) | M5 87 75 II/111
M6 80 63 II/111 Mé6 81 64 II/111
M7 74 59 /11T M7 83 65 II/111
M8 77 61 1I/111 M8 82 65 1I/111

© Mtc CLN ¢ day la danh gid theo WQI (dting truede) va theo WQIcr (ding sau dau /).

O viing cudi ngudn — viing bi nhiém min (vi tri M6 — M8), WQIcr phan dnh CLN
O muc "trung binh’ (mtec III), trong khi WQI phan éanh CLN ¢ mttc "t6t” dén ‘trung binh’
(mtc I - III). Trong dot 3, ¢ vi tri M2 (pH va DO thap hon cac vi tri khac, twong tng =
5,8 va 5,3 mg/L; N-NH4 = 1,04 mg/L, cao hon cac vi tri khac khoang 2 — 10 lan), nhung
WQIcr van phan éanh CLN dat "t6t’ (mtc II), trong khi WQI phan anh CLN loai ‘trung
binh’ (mtc III) va nhu vay, WQI phan anh thuc t€ hon so v6i WQIer. Mat khac, khi mot
thong s6 CLN bat ky c6 chat lugng kém (chéng han, c6 F = 0,10 hay q =10), cac thong s6
con lai déu c6 chat lwong t8t nhat (c6 F =1 hay q=100), WQIcr déu bang nhau (= 81, ting
v6i CLN loai “tot'). Trong khi d6, WQI dao dong trong khoang rong (76 — 89) va nhu thé,
tuy van ting v6i CLN loai 't6t, nhung WQI phan 4nh CLN nhay hon WQIcr. Néi chung,
do c6 tinh dén trong s& wi, nén cé thé cho rang, WQI phan 4nh CLN soéng nhay hon
WQIcr va do vay, né dugc chon dé danh gia CLN song.
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3.4. Bién dong chit lwgng nudc song Tra Bong

So sanh véi cac gia tri duoc quy dinh trong QCVN 08, cac thong s6 pH, DO, TSS,
N-NO3, P-PO4 hau hét déu dat mizc Al hodc A2. Nhiing lo lang vé CLN song Tra Bong
bao gom (sd liéu chi ti€t khong dwa ra ¢ day): Vao mua kho (thang 5, 7, 8), nong d6 BOD
va COD chi dat mirc A2 (quy dinh BOD < 6 mg/L va COD < 15 mg/L) hodc B1; néng d¢
N-NH4 chi dat mtc B1 va B2 (quy dinh N-NH4 < 0,9 mg/L); thong s6 TC trong nhiéu
treong hop chi dat mitc B2, tham chi khong dat mic B2 (quy dinh TC <10.000 MPN/100
mL); Nong do Fe trong nhiéu treong hop chi dat mirc A2 hodc B1 (quy dinh tuwong ting
<1 mg/L va < 1,5 mg/L). Nhiing diéu d6 da déng gop vao lam giam CLN song, tic la
giam WQIL.

Do céc s6 lieu WQI trong mdi dot déu tuan theo phan bd chuan (véi miic y nghia
thong ké p = 0,33 — 0,70; Shapiro-Wilk test), nén c6 thé 4p dung phan tich phuong sai
(ANOVA) 2 yéu t6 khong lap lai: yéu td khong gian (vi tri) va yéu t6 thoi gian (thang)
cho cac két qua WQI cua sdng Tra Bong nam 2017. Cac két qua ANOVA cho thdy: Cac
gia tri WQI trung binh khdc nhau theo vi tri (p = 0,033) va thoi gian (p = 0,009). Phan tich
ti€p theo (dung Tukey HSD test) cho thdy:

- Theo khong gian: WQI trung binh ¢ vi tri M3 (= 92) > 6 M2 (= 66) va M4 (= 67) vdi
p < 0,03; WQI trung binh ¢ céc vi tri khdc nhw nhau (=73 - 80) vdi p=0,18 - 1. Nhu vay,
trudce khi di qua dia ban KKT Dung Quat, song da chiu tac dong ctia nhiéu hoat dong
nhan tao va ty nhién & vung dau nguodn, nén CLN song ¢ vi tri M1 chi dat loai ‘t6t” (mtic
IT véi WQI trung binh = 77). CLN 0 vi tri M2 (bi tdc dong bdi cac hoat dong dan cu va
thi tran Chau 6) va vi tri M4 (bi tac dong boi cac hoat dong nuodi trong thiuy san vung
ven bo), nén CLN chi dat loai ‘trung binh” (mttc III v6éi WQI trung binh = 66 - 67). Vung
cudi nguén (M5 — M8) —1a vung bi nhiém mén tir bién, nén c6 CLN dat loai “trung binh’
(mtc IIT) dén “tot” (muec 1) véi WQI trung binh = 73 — 80. CLN t6t nhat 1a 6 vi tri M3 -
dat loai ‘rat tot’ voi WQI trung binh = 92. Nhu vay, dwa vao WQI trung binh, CLN song
nhu sau: 6 M3 > M1 =M5 =M6 =M7 = M8 >M2 = M4

- Theo thoi gian: WQI trung binh thang 10 (= 86) > thang 5 (= 71) va thang 8 (= 69)
voi p <0,03; Song, WQI trung binh thang 7 (= 78) va thang 5, thang 8 nhu nhau véi p =
0,33 — 0,99. Nhu vay, theo thoi gian, CLN song nhu sau: thang 10 (thu¢c muia mua) >
thang 7 = thang 5 = thang 8 (thuoc mua kho).
3.5. Phén loai va phan ving chit lugng nuwdc song Tra Bong dwa vao WQI

Tt cac két qua phan loai CLN dwua vao WQI (theo 5 mtic I — V) ¢ bang 2, c6 thé
phan chia doan song khao sat thanh 3 tiéu vung CLN va nhan biét cac hoat dong gay lo
lang vé CLN nhu ¢ bang 3. Nguyén tac phan viing ¢ day la CLN trong mot tiéu viing
nhu nhau (danh gia qua WQI).
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Biang 3. Phan vung CLN song Tra Bong dwa vao WQI

Tiéu vung ) ) .
- L ) Hoat dong gay lo lang
/TV (chiéu Mo ta WQI Mtrc CLN -
. vé CLN
dai)
. Trung binh — | Nong nghiép, khu dan cu va d6
TV1 Tt M1 dén N e .
N 57 -99 rat tot thi; Lam tdng BOD, Fe, NH4 vao
(5,3 km) gitta M3-M4 . .
-1 mua kho
o . Nuéi trong thuy san, khu dan cu,
Ttr gitta M3- Trung binh - x R . .
TV2 . . nhiém médn tx bién; Lam tang
M4 dén gitta | 52-90 tot . .
(2,7 km) COD, BOD, NH4, EC vao mua
M5-M6 (IIT - 1I) )
kho
—— Tt gitta M5- Trung binh - | Céng nghiép, khu dan cu, nhiém
(3,0 km) M6 dénM8 | 70-83 tot man tir bién; Lam tang COD, BOD,
,U KIn - N N A
(ctra Sa Can) (III - II) EC vao mua kho

Véi phan vung CLN nhu trén, TV1 ¢6 thé st dung cho da muc dich va cap nudc
sinh hoat, nhung phai qua xtt ly theo quy dinh; TV2 va TV3 chi c6 thé st dung cho céc
muc dich doi héi CLN thap hon nhu c6ng nghiép, ndng nghiép, nudi trong thuy san
nudc 1o - mén, giao thong thay va canh quan.

4. KET LUAN

Trén co so ap dung phuong phap PCA dé€ phan tich cac di liéu chat luong nudce
song Tra Bong nam 2017, da xac dinh duwoc trong s6 (wi) cta cac thdong s6 CLN mot cach
khach quan, ttrc 1a chi dya vao dac diém thuc t€ ctia song. Chi sd phu (qi) cia cac thong
s0 CLN ciing duoc xac dinh dya vao twong quan tuyén tinh gitta qi va nong dé/ham
lugng ctia thong s6 CLN. Mat khac, trén co sé so sanh md hinh WQI xay dung duoc
(tinh toan tr wi va gi) va WQIcr (chi tinh toan tir ham nhay Fi), da cho phép khang dinh
rang, WQI phan anh chat luong nuwdc sdong Tra Bong nhay hon va phit hop hon WQIcr.
Mo hinh WQI xay dung duoc c6 thé ap dung nhan rong dé€ danh gia CLN cho cac song
khac c6 dac diém twong tu song Tra Bong.
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ASSESSMENT OF TRA BONG RIVER WATER QUALITY IN QUANG NGAI
PROVINCE BASED ON WATER QUALITY INDEX (WQI) AND PRINCIPAL
COMPONENT ANALYSIS (PCA)

Truong Trung Kien', Nguyen Viet Hung?, Nguyen Van Hop*
1 Department of Natural Resources and Environment of Quang Tri Province
2 Department of Chemistry, University of Sciences, Hue University

* Email: ngvanhopkh@gmail.com
ABSTRACT

Principal Component Analysis (PCA) was applied to Tra Bong river water quality
data in Quang Ngai province to determine weightings (wi) of the water quality
parameters i (i =1-11). The water quality data consisting of 11 parameters: pH, EC
(electric conductivity), DO, TSS, BODs, COD, N-NH4*, N-NOs, P-PO4*, Fe (total
dissolved iron) and TC (total coliform) were monitored at 8 sites in four sessions
(May, July, August and October 2017). The river water quality was assessed basing
on WQI that was calculated from the weightings (wi) and subindex (qi) of the water
quality parameters. Comparing with improved WQI (WQIcr), which was calculated
only from sensitive function Fi (having the meaning as subindex qi), the WQI
established has indicated more sensitive and representative reflecting of the river
water quality, due to being calculated from both the wi and qi. Based on the WQI,
spatial and temporal (monitoring site and month) variation in the river water quality
was assessed. On the basis of the WQ], the river water quality was classified and the

river was divided into three subregions with different water quality.

Keywords: WQI, PCA, Tra Bong river.
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