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TOM TAT

Phuong phap phéan tich thanh phéan chinh (PCA) duoc ap dung cho di liéu chat
luong nuéc (CLN) sdng Srépdk ¢ tinh Dak Lak dé€ xac dinh trong s (wi) ctia cac
thong s6 CLN i (i = 1 — 10) trong tinh toan Chi s6 chét luong nudc (WQI). Dix liéu
CLN gom 10 théng s6: pH, DO, TSS, BOD5, COD, N-NH4+, N-NOs;, P-POs*, Fe
(tong st tan) va TC (t6ng coliform) duwoc quan trac & 3 vi tri trong 3 dot (thang 5, 8
va 11) ndm 2020, 2021 va 6 dot (thang 3, 5, 6, 8, 10 va 11) nam 2022, 2023. Chat
luong nudce song Srépdk duge danh gid qua WQI, duoc tinh toan tir Trong s6 wi va
Chi sd thoéng s6 qi cua cac thong so. Khi so sanh voi VN-WQI duoc tinh toan theo
hudéng dan ctia BTNMT nam 2019, WQI xay dung duoc phan anh CLN s6ng nhay
hon va dai dién hon. Chi s6 WQI dé xuat da duoc 4p dung dé€ danh gia bién dong

CLN séng theo khong gian (vi tri quan trac) va thoi gian (ndm quan tréc).

Tt khoa: WQI, PCA, song Srépok.

1. MO PAU

Song Srépdk la mot trong nhitng con song lon & Tay Nguyén, Viét Nam, chay
qua cac tinh Dak Lak va Dak Noéng. Song Srépdk dong vai trd quan trong trong viéc
cung cap nudc cho sinh hoat, ndng nghiép, cong nghiép, va duy tri cac hé sinh thai tw
nhién. Tuy nhién, trong nhiing ndm gan day, song Srépdk dang phai d6i mat véi tinh
trang 6 nhiém ngay cang gia ting do cac hoat dong phét trién kinh t& - xa hoi. Chinh vi
vay, nghién cttu xay dung Chi sd Chat luong Nudc (Water Quality Index/WQI) d€ phuc
vu quan ly mdi trudong sdng Srépdk tro nén vo ciing cap thiét. Nham muc dich quan ly
CLN va kiém soat 6 nhiém moi treong sdng Srépok, Trung tdm Quan trac Tai nguyén va
Mdi truong (thude Sé Tai nguyén va Mdi truong tinh Dak Lak) da tién hanh quan trac
CLN séng dinh ky theo chuwong trinh quan trac méi truong ctia dia phuong. Viéc danh
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gia CLN cht yéu la dua vao viéc so sanh két qua quan trac mdi thong sd riéng biét véi
gid tri giéi han duoc quy dinh trong QCVN 08:2023/BTNMT (viét tat 1a QCVNOS - Quy
chuan ky thuat quoc gia vé CLN mat) [1].

D¢ danh gia CLN song mot cach dinh lueong (theo thang di€ém) va tong quat
(cho da muc dich st dung), nhiéu qudc gia trén thé gidi da 4p dung Chi s6 chat luong
nudc . Hién nay c6 trén 30 moé hinh WQI da va dang duoc ap dung dé€ danh gia CLN
song [2-7]. O Viét Nam, da ap dung chi s6 VN-WQI (do Téng cuc Mbi trieong ban hanh
ttr nam 2011 va dwoc diéu chinh lai nam 2019 [8]) nhung chua kiém chiing sy phtt hop
ctia no trong danh gia CLN song trong ca nuwdc.

Chi s6 WQI la ham ctia Chi s6 thong sd gi va Trong s6 wi ctia cac thong s CLN i
[2], [3]. Trong d6, i =1 — n vdi n la s6 thong s CLN lua chon dé tinh WQI; gi: Chi s
théng s6 (subindex) thé hién chat luong ctia thong s6 i (thong thuong gi = 1 — 100) va
duoc tinh toan ttr cac phuwong trinh hodc d6 thi hoac tra bang (qi cang gan 100, thong s6
c6 chat luong cang tot va nguoc lai); wi: Trong sd (weighting/weightage) thé hién tam
quan trong cua thong s i, véi Jwi = 1 (thdng s6 ¢d wi cang 16n, cang déng goép nhiéu
hay quan trong trong WQI va nguoc lai).

Tong quat, c6 02 phuwong phap tinh WQI [2-3]: Phuwong phap (1) — WQI tinh dén
ca gi va wi va Phuong phép (2) - WQI chi tinh dén g;, ma khong tinh dén wj, tirc la coi cac
thong s6 c6 Trong sO brimg nhau. Tuy thudc vao ddc diém cua song, cac thong s6 CLN ¢
tam quan trong khac nhau, nén WQI tinh theo phuong phap (1) sé phan anh CLN dai
dién hon so véi phuong phép (2). Chi s6 WQI dau tién do Quy vé sinh Hoa Ky (US-NSF)
dé xudt duoc tinh toan tir 9 thong s CLN theo phuwong phap (1) véi gi duoc xac dinh tte
cac do thi twong ting, con wi duoc xac dinh duya trén két qua diéu tra cac chuyén gia theo
(tc la 1ay y kién chu quan cta ca nhan) [7], [11]. Chi s6 VN-WQI (nam 2019) duoc tinh
theo phwong phéap (2) tir > 9 thong s CLN [8]. D€ xac dinh cac Trong s6 wi mot cach
khach quan, nhiéu tac gia da ap dung phuong phap phan tich thdng ké da bién cho cac
dtt liéu CLN, dién hinh la phuong phap phan tich thanh phan chinh (PCA/Principal
Component Analysis) [2-4], [9], [11]... O Viét Nam, nhiing nghién cttu 4p dung phuong
phap PCA d€ xac dinh trong sd wi khi tinh toan WQI con han ché [10-11]...

Bai bao nay dé cap dén cac két qua nghién ctu 4p dung phuong phap PCA dé xac
dinh Trong s6 wi va tinh toan WQI theo phuwong phap (1), ap dung cho song Srépok.

2. PHUONG PHAP NGHIEN CUU
2.1. Dit liéu chat lwgng nwdc sdong Srépok

Dit liéu CLN song Srépok trong 4 ndm (giai doan 2020 - 2023) dwgc cung cap
boi Trung tdm Quan trac Tai nguyén va Moi truong (thude So Tai nguyén va Moi
truong tinh Dak Lak). Tap dit liéu gom 13 thong s8 CLN: pH, tong chat ran lo ling
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(TSS), oxy hoa tan (DO), nhu cau oxy sinh hdéa (BOD5), nhu cau oxy hoa hoc (COD),
nito amoni (viét tat 1da N-NH4), nito nitrit (N-NO2), nito nitrat (N-NO3), photpho
photphat (P-PO4), tong sat tan (Fe), tdng coliform (TC), clorua (Cl), tdng dau md. Cac
thong s6 CLN duwoc quan trac tai 3 vi tri v6i tan suat quan trac trong moi ndm 2020 va
2021 la 3 dot (thang 5, 8 va 11); nam 2022 va nam 2023 (mdi ndm 6 dot vao thang 3, 5, 6,
8,10 va 11). Céc vi tri quan tric duwoc néu 6 Hinh 1.

Do théng s6 nhiét do va do duc khéng duoc quy dinh trong QCVNO0S8, nén khong
dwoc dua vao tinh WQI (trong giai doan 2020 — 2023, nhiét d6 nudc song chi dao dong
trong khoang hep: 22,0 - 30,0°C). Nhu vay, ddi véi song Srépok, dit liéu ‘dau va’ hay di
liéu gbc cho phuong phap PCA (d€ xac dinh Trong s6 wi) gom 10 thong s6: pH, TSS, DO,
BOD5, COD, N-NH4, N-NO3, P-PO4, Fe va TC. Khong lya chon thong s6 lién quan dén
d6 mudi (nhu TDS, hodc d6 dan dién hodc CI), vi 2 1i do: (i) dit liéu quan trac CLN song
Srépok giai doan 2020 — 2023 (do Trung tam Quan trac Tai nguyén va Moi truong tinh
Dék Lak cung cdp), c6 rat it dix liéu vé Cl; (ii) cac két qua quan trac trong ndm 2022 va
2023 cho thay, nong d¢ Cl- rat thdp, khoang 20 — 50 mg/L. Khi tinh todn theo PCA, cac
thong s8 CLN (hay bién) x;j (thong s8 i & vi tri quan trac j) ctia tap dit liéu dau vao dugc
bién doi thanh bién chuan hoéa zi: zj = (xi — TB)/S; Trong d6, TB va S tuong tng 1a trung
binh s6 hoc va d¢ 1éch chuan cua cac xi; i 1a cac thong s6 CLN (hay cac bién), i =1 - 10; j
la cac vi tri quan tric, j=1-54 (3 vitri x 3 dot x 2 nam va 3 vi tri x 6 dot x 2 ndm).
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CAM PU CHIA

Hinh 1. Cac vi tri quan trac chat luong nude trén sdng Srépdk (2020 - 2023).
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S1 (toa do N: 12°35'44”; E: 107°56'60”): Song Srépdk — thuong luru hong xa nudc thai cia KCN Tam
Théng, TP. Buén Ma Thuot; S2 (toa do N: 12°36'45”; E: 107°55'45”): Song Srépok - Cau 14, TP. Budn
Ma Thudt; S3 (toa do N: 12°53'27”; E: 107°46'53”): Vuon qudc gia Yok Dén, huyén Budn Don.

2.2. Phuong phap PCA xac dinh Trong s6 wi

Phuong phdp PCA la phuong phap gidm dit liéu tir khong gian m chigu (mdi
chiéu tng véi mot bién/thong s6 CLN) thanh khong gian it chiéu hon: k chiéu (k < m),
moi chidu dugc goi 1a mot thanh phan chinh (PC/Principal Component) - 1 t6 hop tuyén
tinh ctia cdc bién goc (xj), ma cac PC van giai thich dugc da s6 bién dong (hay phuong
sai) ctia tap di liéu g6c. Cac PC d6 truc giao voi nhau va khong tuong quan voi nhau;
thuong chi nhitng PC dau tién (chang han, PC1 — PC2) giai thich hay luu gitr da s8 bién
dong (hay phuwong sai) ctia cac bién goc [2], [9], [11]. D€ thuc hién cac tinh toan theo
phuong phap PCA, nghién ctru ndy da st dung phan mém R — phan mém mién phi va
duoc ap dung phd bién trén thé gidi: R 4.4.0 for Windows 82 megabytes, 64-bit, Size:
263.07 MB, Version: 2024.04.1+748, tai vé ngay 11/5/2024. V6i phan mém R, sé tinh dwoc
Tdi lwgng binh phwong ctia mdi bién trong cac PC — 1a phuong sai ctia mbi bién duoc luu
gitt hay giai thich bsi mdi PC. Tir Tai lwong binh phuong, sé tinh dwgc Téng tich iy ctua
phuong sai mdi bién trén cac PC giit lai — 1a nhitng PC c6 gid tri riéng (eigen value) > 1 va
phuong sai tich lity cua chiung > 60% [11]. Thong s6 c6 Téng tich liy cang lon sé cang
quan trong (ttic 1a cé wi cang 16n) trong chi s8 WQI va nguoc lai. Ttr Tong tich liy ctia moi
bién trong cac PC gitt lai, sé tinh duoc Trong sd wi ctia bién i theo cong thirc (1):

Trong s8 wi = (Tong tich Iy ctia mbi bién)/(Téng tich liy ctia 10 bién) (1)
2.3. Phuong phap xac dinh Chi sd thong sé g

Ham tuyén tinh (dang y = a + bx) xac dinh Chi s thong s6 qi ctia bién i duoc
xay dung dua vao QCVNOS: phuwong trinh 1 ¢6 gi (hay y) = 1 khi bién i ¢6 chat luong
kém nhat (hay t6i nhat), tic 1a c6 két qua quan trac (x) > mizc C cia QCVNOS; phuong
trinh 2 ¢4 gi (hay y) = 100 khi bién 7 c6 chat lwgng t6t nhat (x < mic A cila QCVNO8). T
2 phuong trinh d6, xac dinh dwgc a va b. D6 thi biéu dién sw phu thudc gitia gi va nong
dd/ham luong ctia bién i (x) c6 dang tuyén tinh — 1a mot duong thang di qua 2 diém: 1
diém tng véi gi=1 va 1 diém tng véi g = 100. T x (két qua quan trac thong sd i), tinh
duoc gi tit phrong trinh y = a + bx (néu ¢ Hinh 3).

Déi véi thong s6 DO, QCVNO8 quy dinh mitic A (nwéc dat yéu cau dé€ cap cho
sinh hoat) phai c6 néng d6 DO > 6 mg/L. Nong d6 DO bao hoa trong nudc (¢ nhiét do
20°C, 4p sudt 760 mmHg, TDS = 0 mg/L) 1a 9,1 mg/L. Diéu d6 chiing td rang, khi thuc
vat nuée (cht yéu la tao) phat trién manh, sé quang hop dan dén lam ting nong do
DO. Nhu vay, khi DO 16n hon 9 mg/L, nuwdc ¢d nhiéu tao, lam ting TSS va nhu vay
CLN giam xudng [11]. O day chap nhan rang, g = 100 khi nong d6 DO nim trong
khoang 6 — 9 mg/L, ngoai khoang nay, gia tri gi sé giam xudng va nhu vay, do thi g doi
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v6i DO ¢6 2 nhanh. Gia tri pH duoc quy dinh trong QCVNO08 ddi voi mie A la 6,5 — 8,5
va nhu vay, 6 nhitng pH thap hon 6,5 va 16n hon 8,5 (pH nuéc khong dat yéu cau cua
muc A), gia trji gi giam xudng, va nhu vay, do thi g: d6i véi pH cling ¢ 2 nhanh. D6i
voi mot thong s6 bat ky, khi nong dd (x) tang thi chat lwong cua thong s8 giam, dan
dén Chi s6 thong so sé giam dan va nguoc lai.

2.4. Phwong phép tinh WQI va danh gia chit lugng nwéc dwa vao WQI

Nhiéu nghién ctru cho rang, cong thitc dang tich nhay hon so véi cong thiic
dang tong [2-3], [11] nén ¢ day dung cong thirc dang tich dé tinh WQI:

wal=[]a" )
i=1

Dénh gia CLN sdng dwa vao thang diém WQI theo cach twong tw nhw huéng dan
cua Tong cuc Moi truong. Theo thang diém WQI, CLN dugc chia thanh 5 loai (hay 5 mtic) -
loai I (RAT TGT): WQI = 91 - 100; loai II (TGT): 76 - 90; loai I (TRUNG BINH): 51 -75; loai
IV (XAU): 26 - 50; loai V (RAT XAU): 1 - 25 va néu WQI < 10, nuréc bi 6 nhiém rat ning [8].

2.5. Phuong phéap phan tich thdng ké

Ap dung phan mém Microsoft-Excel v6i cdng cu Real Statistics (version 2016) dé&
xt ly cac s6 liéu thuc nghiém: tinh cac dai lvong thong ké mo ta, kiém dinh thong ké —
phuong phap phan tich phuong sai (ANOVA), kiém dinh t theo cép (paired-t-test)...

3. KET QUA VA THAO LUAN
3.1. Trong sd cta cac thong sé chat lugng nudce

Ap dung phuong phap PCA cho tap dit liéu gdc zj (i = 1 - 10, j = 1 - 54), thu dwoc
c4c gia tri riéng (1a lwong phuong sai cua tap dit liéu gdc dwoc giai thich boi modi PCi) va
phan trdm phuwong sai ctia mdi thanh phan chinh (PCi). Két qua cho thay, chi 5 thanh
phan chinh dau tién (PC1 - PC5) c6 gia tri riéng 16n (khoang > 1) va da giai thich duoc
da s0 bién dong (voi phuong sai tich 1y cuia ching la 74,2%) cua tap di liéu goc. Gia tri
riéng va phan tram phuong sai twong ting ctia cac PC gitt lai nhu sau: PC1 = 2,6 (26,3%);
PC2 = 1,6 (15,6%); PC3 = 1,2 (12,3%); PC4 = 1,1 (10,7%) va PC5 = 0,9 (9,3%); Cac PC; con
lai (PC6 — PC11) déu co gia tri riéng < 1 va chi giai thich 25,8% bién dong ctia dix liéu goc.
Phan phuong sai d6 dwgc coi la bién dong nén hay “nhidéu nén”. Nhu vay, chi can dua
vao 5 PC gitt lai (PC1 — PC5) d€ tinh Trong sd cta cac bién.

D6 thi Tai luong (loading plot) cac thong s6 CLN (hay bién) trong khong gian
céc PC ¢ Hinh 2 cho thay (Tai luong 1a hé s twong quan ctia mdi bién véi mdi PCi):
PC1 giai thich tt cac bién BOD5, COD (vi hinh chiéu vuéng goc cua chung xuéng PC1
16n nhét); twong tw, PC2 giai thich tdt pH, DO; PC3 giai thich t6t P-PO4, Fe; PC4 giai
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thich t6t TSS, TC; cac thong s6 déng gép nhiéu vao PC5 1a DO va TSS (biéu dién trong
khong gian ctia PC5 khong dua ra ¢ day). Hinh 2 con cho thay, cac bién cé twong quan
thuan la BOD5-COD; DO-pH; N-NO3-TSS-TC; P-PO4-N-NH4; cic bién c6 tuong quan
nghich 1a BOD5, COD va N-NH4, Fe (vi chiing c6 cac mii tén ngugc chiéu nhau).
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Hinh 2. Tai luong cua cac bién trong khong gian cac thanh phéan chinh:
(a) PC1 va PC2; (b) PC3 va PC4.

Phuwong phép PCA tinh dwoc Tai lwong va Tai luong binh phuwong ctia mdi bién
trong cac PC gitt lai. Ttr d6, theo cong thire (1), tinh dwoc Trong s6 cua cac bién (wi) &
Bang 1. Thong s6 Fe c6 Tong tich lay (cac tai luong binh phuong trén cac PC gitr lai)
nho nhat (0,53), nén nd ¢ Trong s6 thdp nhat, cac thdng sd c6 Tong tich lay 16n nhat 1a
TSS, BOD5, COD, TC, nén chung c6 Trong sd 16n nhat (0,12).

Bang 1. Tai luong binh phuwong, Téng tich lity va Trong sd (wi) ciia cc bién O

Tong tichliy  Trong s6

Théngss  PCl PC2 PC3 PC4 PC5 O )
pH 00196 05625  0,0006 0,610  0,0056 0,6493 0,09
DO 00097 04166 00358 0,085  0,3701 0,8408 0,11
TSS 00822 01976 00352 02810  0,2834 0,8795 0,12
BOD5 0,8225  0,0257  0,0058 0,240  0,0306 0,9086 0,12
COD 0,7946  0,0373  0,0000  0,0063  0,0361 0,8744 0,12
N-NO3 02647 02231 071281  0,0008  0,0540 0,6708 0,09
N-NH4 02754 0,0034 002009 00659  0,0366 0,5822 0,08
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P-PO4 0,0915 0,0912 0,3209 0,0799 0,0044 0,5879 0,08
Fe 0,1676 0,0039 0,3416 0,0142 0,0032 0,5304 0,07
TC 0,1054 0,0001 0,1593 0,5303 0,1021 0,8972 0,12

Tong tich lily chia 10 bién ~ ¥=7,4211 2=1,0

) Ngoai trir gia tri wi, s6 con s& thap phéan cta cac s6 liéu chi d€ phuc vu tinh toan; Tong tich lay

ctia 10 bién bang tong gia tri riéng ctia 5 PC gitr lai = 7,4211.
3.2. Chi s6 thong s6 ctia cac thong sd chat lwong nwdc

bai voi 06 thong s6 pH, DO, TSS, BOD5, COD va TC, st dung QCVNO8 [1]
(quy dinh cac mtc chét lwong nudc A, B, C, D); Muic A ciing twong tw mirc Al cua
QCVNO08-MT:2015/BTNMT (quy dinh cac mutc chat lwgng nuwéec Al, A2, B1, B2). B6i
véi 03 thong s6 N-NO3, N-NH4, P-PO4 va Fe, st dung QCVN08-MT:2015/BTNMT, vi
QCVNO8 chi quy dinh mdt mc va mitc nay twong te mic Al cua QCVNOS-
MT:2015/BTNMT. Cac d6 thi va phuong trinh twong quan gitra g (hay y) va x duwoc néu
0 Hinh 3. Ttr phuwong trinh néu trén Hinh 3 (hodc tir d0 thi), khi biét x, sé xac dinh dugc
g cua bién.

3.3. So sanh WQI va VN-WQI

Tt dir liéu CLN song Srépok, so sanh cac két qua tinh chi s6 WQI dé xuat, tinh
theo cong thiic (2), v6i chi s6 VN-WQI (cong thike tinh chi s6 VN-WQI do BTNMT ban
hanh ndm 2019 c6 dang tich va tong, khong duoc dwa ra day) cho thay (cac két qua WQI
va VN-WQI néu 6 Bang 2): cac két qua WQI va VN-WQI phan anh CLN khéc nhau véi p
(mtkc y nghia thong ké) < 0,000001 (paired-t-test).

150 pH=5,5-6:y =198x - 1088 o DO =2-6mg/L: y =24,75x - 48,5
pH =8,5-9: y= -198x + 1783 80 DO = y = -33x + 397
100 60
’ \ 40
50 20
0 0
0 5 10 15 0 2 4 6 8 10 12 14 16
pH
DO (mg/L)
. qi
qi 120
100 y=-1,32x + 133 100 Y= 16.5%+ 166

8O

0 20 40 60 80 100 120 140 0 2 1 6 8 10 12 14 16
TSS (mg/L) BOD (mg/L)
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Hinh 3. D6 thi biéu dién sy phu thudc gitra Chi s6 thong sd g (y) va nong do/ham luong (x)

cua 10 bién (thong s6 chat luong nudce).

Mat khac, chi s6 VN-WQI phan anh CLN s6ng ‘qua lac quan’. Trong nhiéu
treong hop, khi chi s6 WQI phan anh CLN ¢ mic TRUNG BINH hoic XAU (do 6 mot
hodc mét s§ thong s& vuegt mite cho phép), chi s6 VN-WQI van phan anh CLN & mtic
TOT hodc RAT TOT (Bang 2). S6 di vay vi VN-WQI khéng tinh dén TSS va do vay, khi
TSS cao (hay dé duc cao), VN-WQI van phan 4nh CLN ¢ mitc TOT/RAT TOT.

Bang 2. Cac két qua WQI va VN-WQI d6i v6i song Srépdk (giai doan 2020 - 2023)

Ném | Thang :2 WQI V\\//gl CI\E;(;) Ném | Thang :2 WQI V\\//gl CI\ICI;(E*)
S1 30 88 v/l S1 82 89 1I/11
5 S2 43 90 IV/II 5 S2 86 91 11/1
2020 S3 32 91 IV/1 2021 S3 50 93 IV/1
S1 75 71 1/111 S1 85 93 1I/1
8 S2 79 73 1I/111 8 S2 91 95 I/1
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S3 74 67 ITI/1I1 S3 52 78 1I1/1T
S1 55 54 ITI/1I1 51 85 92 11/1
11 52 35 53 IV/111 11 S2 77 92 1I/1
S3 21 63 V/II1 S3 56 93 111/1
S1 42 92 v/l S1 97 96 I/1
3 52 87 94 /1 3 S2 | 100 97 I/1
S3 32 92 IvV/1 S3 96 97 I/1
S1 43 92 v/l S1 55 84 /1T
5 52 96 98 I/1 5 52 61 82 1I1/1T
53 39 88 v/l S3 95 97 I/1
S1 99 99 I/1 S1 76 96 /1
6 52 72 93 11/1 6 52 67 93 1I1/1
S3 34 84 v/ S3 90 98 /1
2022 2023
S1 31 87 Iv/II S1 91 92 I/1
8 52 42 88 IV/11 8 52 50 54 IV/I1I
S3 57 94 II/1 S3 56 55 /10T
S1 25 91 V/1 51 92 95 I/1
10 52 46 93 v/l 10 52 86 93 11/1
S3 32 89 IvV/II S3 27 53 IV/11L
S1 59 91 11/1 51 98 95 I/1
11 52 72 91 11/1 11 52 94 92 I/1
S3 30 83 IV/II S3 26 65 IV/11L

) Mtec CLN 0 day la danh gia theo WQI (diing truede) va theo VN-WQI (diing sau dau /).

Khi mot hodc mot thong s6 CLN bat ky c6 chat lwong kém (chang han g =10),
cac thong sd con lai déu cd chat lwgng tot nhat (g =100), VN-WQI dao dong trong
khoang hep 91- 93 (tng vo6i CLN loai RAT TOT). Trong khi d6, WQI dao dong trong
khoang rong hon, 32 — 50 (ing véi CLN loai XAU) va nhu thé WQI phan anh CLN
nhay hon VN-WQI (Bang 3). Ndi chung, do c6 tinh dén Trong s6 wi, nén c6 thé cho
réng, WQI phan 4nh CLN s6ng nhay hon VN-WQI va do vay, né duoc chon d€ danh
gid CLN song.

Bang 3. So sanh chi s6 WQI va VN-WQI 0

STT miu Z;;i s | cop | (1\}1521\1 / WQ;hA VN_WI?:A
(théng/nsm) | & | (ML) | (ML) || 00 mEy | WO 10;“ WQI 10;“
3(5/2020) | S3 14 22 | 0038 | 1500 32 | x | 91 | RT
9(11/2020) | S3 | 105 20 | 0081 | 1600 21 | RX | 6 | TB
12 (5/2021) | S3 21 19 | 009 | 1600 50 | x | 93 | RT
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15 (8/2021) S3 8 16 0,03 1900 52 TB 78 T
17(11/2021) 52 32 14 0,095 1500 77 T 92 RT
19(3/2022) S1 8 20 0,109 2300 42 X 92 RT
31(10/2022) S1 140 19 0,208 700 25 RX 91 RT
32(10/2022) 52 167 15 0,163 260 46 X 93 RT
47(8/2023) 52 20,3 13 0,134 9300 50 X 54 TB

™ STT mau va thoi gian 1dy mau duogc trich tir Bang 2; nong d6 TSS, COD, N-NH4 va TC duoc
trich tir di¥ liéu gdc; ky hiéu X: XAU; RX: RAT XAU; TB: TRUNG BINH; T: TOT; RT: RAT TOT;
cac gia tri WQI va VN-WQI duoc trich tit Bang 2;

3.4. Bién dong chat lugng nuwdc sdong Srépok

So sanh két qua quan trac (di liéu chi tiét khong dua ra ¢ day) véi cac gia tri
duoc quy dinh trong QCVNO8, da s6 cac truong hop, CLN song dat loai A, nhung van
nhiéu truong hop CLN song chi dat loai B hodc C nhu cac thong s6 TSS, BOD5, COD, N-
NO2, N-NH4, Fe va TC. Nhiing lo léng vé CLN la sy tdng cac chat ran lo lting (TSS), su 6
nhiém c4c chat hitu co (BOD5, COD), c4c chat dinh dudng (N-NH4, P-PO4) va cac vi
khuén cé ngudn goc phan (TC), dac biét 1a vao muia mua (thang 5 dén thang 10).

Do cac s6 lieu WQI trong moi dot déu tuan theo phan bs chudn véi mite y
nghia thong ké p = 0,33 — 0,70 (Shapiro-Wilk test), nén ap dung phan tich phuong sai
(ANOVA) 1 yéu t0 - yéu t6 khong gian (vi tri) va yéu td thoi gian (thang), cho cac két
qua WQI giai doan 2020 — 2023. Két qua cho thay:

- Theo khong gian: CLN song Srépok ¢ dau ngudn nhw nhau (¢ vi tri S1 va S2 ¢6
WQI trung binh twong tng la 68 va 71, tng véi mitce TRUNG BINH) véi p = 0,89;
nhung CLN ¢ dau ngudn cao hon CLN ¢ cudi ngudn (6 vi tri S3 ¢6 WQI trung binh la
50, ting v6i mttc XA,U) v6i p < 0,02. Néu chi xem xét cac gia tri WQI riéng biét: & vi tri
S1 va S2 ¢6 9/18 (50%) s8 liéu WQI ting véi mitc CLN TOT hodc RAT TOT; ¢6 4/18
(22%) s8 liéu ting véi mize TRUNG BINH va 5/18 (28%) s8 liéu ting véi mitc XAU. Ovi
tri S3 chi c6 2/18 (11%) s8 liéu & mitc RAT TOT; 1/18 (6%) s6 liéu mitc TOT; 5/18 (28%)
s6 liéu mic TRUNG BINH; c6 10/18 (65%) s8 liéu mtkc XAU.

- Theo thoi gian: Trong giai doan 2020 — 2023, CLN song Srépdk (danh gia qua
cac gia tri WQI trung binh nam) khéc nhau véi p = 0,004. Gia tri WQI trung binh nam
2020 va nam 2022 nhu nhau véi p = 0,99: WQI = 49 (G¢ng v6i muc chat lugng nudc
XA’U), n =9 (nam 2020) va WQI = 52 (ing véi mic chdt lwong TRUNG BINH), n = 18.
Gia tri WQI trung binh nam 2021 (WQI = 74) va nam 2023 (WQI = 75) nhut nhau véi p =
0,99 va déu ting véi mie chit lwong TRUNG BINH. Gia tri WQI trung binh ndm 2021
va 2023 cao hon so v6i nam 2020 va 2022 véi p = 0,017 - 0,034.
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4. KET LUAN

Ap dung phuong phap PCA d& phan tich cac dir liéu CLN sdng Srépok tltr nam
2020 dén 2023, da xac dinh dugc Trong sO (wi) cta cac thong s6 CLN mot cach khach
quan, khac phuc tinh chtt quan ctia phuong phép xac dinh wi. Chi s8 thong s (gi) ctia
cac thong s6 CLN dwoc xac dinh dua vao twong quan tuyén tinh gitta gi va nong
do/ham lwong cua thong s6 CLN (x). Diéu nay thudn 1oi cho nguoi dung chi s6 WQIL
Mt khac, trén co so so sanh chi s6 WQI xay dung duoc (tinh toan ttr wi va gi) véi VN-
WQI (chi tinh tir gi), da cho phép khang dinh rang, WQI phan anh CLN séng nhay hon
va phtt hop hon VN-WQI. Chi s6 WQI xay dung duwoc c6 thé dp dung dé€ danh gia
CLN cho cac song khac ¢ khu viee Tay Nguyén.

LOI CAM ON

Céc tac gia chan thanh cam on Trung tam Tai nguyén va Moi treong, thudc So
Tai nguyén va Mo6i truong, tinh Dak Lak da cung cdp dit liéu quan trac chat luong
nudc song Srépok cho nghién ctru nay.
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ASSESSMENT OF WATER QUALITY BASED ON WATER QUALITY INDEX:
APPLICATION TO THE SREPOK RIVER

Nguyen Viet Cuong !, Nguyen Van Hop
1Quality Assurance and Testing Centre 2
2 Faculty of Chemistry, University of Sciences, Hue University
ABSTRACT

Principal Component Analysis (PCA) was applied to the Srepok river water quality
data in Dak Lak province to determine the weighting (wi) of the water quality
parameter i (i = 1 — 10) in the Water Quality Index (WQI) calculation. The water
quality data consisting of 10 parameters: pH, DO, TSS, BOD5, COD, N-NHs4*, N-
NOs, P-PO+*, Fe (total dissolved iron), and TC (total coliform) were monitored at 3
sites in three sessions (May, August and November) in years of 2020, 2021 and six
sessions (March, May, June, August, October and November) in years 2022, 2023.
The river water quality was assessed based on the WQI calculated from the
weighting (wi) and subindex (gi) of the parameters. Compared with VN-WQI, which
was calculated according to the guideline of MONRE in 2019, the WQI established
has indicated a more sensitive and representative reflection of the river water
quality. The proposed index WQI was applied to evaluate spatial (monitoring site)

and temporal (monitoring year) variation in the river water quality.

Keywords: WQI, PCA, Srepok river.
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