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Tém Tit: Song La Budng 1a chi luu 16n ndm bén bo hitu song Dong Nai, hoat dong kinh té
cua luu vuc nay kha da dang, tir cac hoat dong nong nghiép, chan nuéi ¢ phia thugng luu
cho dén phat trién cong nghiép, dich vu ¢ phia ha luu. Tuy nhi€n, chinh sy phat trién kinh
té x4 hoi da gay ra 6 nhiém nudc mit do cac hoat dong cong nghiép va nong nghiép. Muc
tiéu ctia nghién ctru ndy nham danh gia chét luong nudc mit séng La Budng, st dung
phuong phap théng ké da bién, phan tich cac thanh phan chinh dua trén cac chi tiéu chat
lwong nudce theo khong gian va thoi gian. S6 1iéu quan tric chit luong nude giai doan 2010-
2017 dugc chuan hoa va xir 1y loai bo nhiing gia tri bat thuong sir dung phép kiém dinh
Shapiro-Wilk va kiém dinh phi tham sb Wilcoxon signed-rank, trudc khi duoc str dung dé
phan tich. Két qua chi ra ring ngudn nudc song La Budng trong ca mua khd va miia mua bi
6 nhiém cuc bd cac chit dinh dudng, vi sinh (E. coli, Coliform, N-NHj) tai khu vuc thuong
nguén do hoat dong chin nuéi; 6 nhiém cac chét v co va hitu co (BODs, COD, Fe, N-NH,
N-NO, TSS, d6 dyc) tr nude thai sinh hoat va cong nghiép tai khu vyc trung luu va ha luu.
Két qua nghién ctru giip danh gia hién trang chat lwong nudc song La Buodng nhim dua ra
cac giai phap gop phan bao vé ngudn nudc mit cia toan luu vuc hudng dén phat trién bén
viing.

Tir khéa: O nhiém; Quan tric; Théng ké; Phan tich; Thanh phén chinh.

1. Pit van dé

Dong Nai 1a tinh ¢ lugng mua trung binh nim twong ddi 16n, dao dong trong khoang
1700-2800 mm/nam [1]; dong chinh song DPong Nai ¢ nguf)n nude doi dao, c6 kha ning
dap mg cac nhu cau sir dung nude phuc vu phat trién kinh té - xa hoi cta tinh. Tuy nhién,
gan mot nura dién tich cua tinh nam xa dong chinh séng Pong Nai, do d6 khi nhu cau st dung
nude ngay cang lon do dan s tang va qua trinh néng nghiép va céng nghiép héa ngay cang
phat trlen thi viéc khai thac hop Iy nguon nudc mat tir cac song sudi luu vie va bao vé moi
truong rat can thiét [2]. Luu vuc song La Budng nam tron trong dia phan tinh Dong Nai, bao
gdm mot sb phuong/xa thudc thanh phd Bién Hoa, thi xa Long Khanh va cac huyén Long
Thanh, Trang Bom, Thong Nhat Carn My (Hinh 1). Luu vic nay khong nhiing dong vai tro
16n trong viéc diéu tiét, cung cap ngudn nude cho cac thanh phé va huyén phu thugc, ma con
1a mot trong nhitng ving co6 tiém nang phat trlen kinh te xa hoi 16n ciia tinh vé nhiéu mat. La
luu vuc ¢6 phan bd dan cu phu hop dé phat trién kinh té x4 hoi, tinh Podng Nai da dau tu xay
dung cac khu cong nghiép tap trung quy mo lon, va bb tri san xuét nong nghiép dat hiéu qua
kinh té cao két hop véi phat trién du lich va dich vu [3]. Mic du vy, méi truong nudc mit
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trén luru vuc song La Budng dang dung trudc nguy co 6 nhiém nghiém trong do nhitng hoat
dong phat trién trong nhitng nim gan day, dic biét 1a cac doan sdng chay qua cac ving cong
nghi¢p va khu dan cu tap trung.

Hién nay di c6 kha nhiéu nghién ctru st dung chi sb danh gia chét luong nude (WQI),
nhung rét it nghién ctru phan tich da bién vé chit lugng nudc séng La Budng theo khong gian
va thoi gian dé danh gia tong thé vé hién trang méi truong nudc trén séng. Viée phén tich
theo hé thong s& tao co s gitip dwa ra cac bién phap quan 1y, bao vé ngudn nudc trén luu vuc
phu hop véi diéu kién phat trién bén vitng khong nhiing cho cac huyén vung thudc luu vue,
ma con cho su phat trién chung cua tinh DPodng Nai [4]. Nghién ciru nay sir dung phuong phap
phan tich thong ké da bién ma cu thé 1a phan tich thanh phan chinh (PCA), dua trén chudi so
lidu quan tric giai doan 2010-2017 dé xac dinh cac thanh phan chinh tic dong dén chat luong
nuodc tr muoi lam thong sb quan tric, bao g6m nhiét do, pH, do duc, EC, DO, TSS, COD,
BODs, N-NH4, N-NO>, N-NOs3, P-POy4, Fe, E. Coli, va Coliform. Cung véi két qua phan tich,
nhém nghién ctru cling dua trén thong tin lugce khao tai li€u va quan sat khao sat thuc té, dé
giai thich nhitng ngudn 6 nhidm thyc té, va xac dinh cac thanh phan chinh anh huéng dén
chat lugng nude mit trén song.

2. Phuwong phap nghién ctru va thu thap dir liéu

2.1. Gioi thiéu khu vic nghién cuu

S6éng La Budng voi tong chiéu dai khu vuc nghién ctru khoang hon 56 km, dugc chia
lam hai phan, (i) khu vuc khong c6 anh hudng tridu, dong chay 1 chiéu, khu vuc thuong luu
cau song La Budng (Quoc 16 51) va (ii) khu vuc c¢6 anh hudng triéu, khu vuc ha luu cau song
L4 Budng, kéo dai d¢én ngi ba hop luu véi song Pong Nai. Song La Budng c6 ngudn tir sudi
ba Ban trén cao nguyén An Loc (Long Khanh) & d6 cao hon 200 m, va ving rung nii thude
nong truong Ong Qué (Hinh D. O thuong nguon hai sudi Gia Dach va su6i Cam hop voi
nhau thanh sudi Nhan, xudi vé trung luu sudi Nhan duoc subi Sau va sudi Cai Hao nhap vao
trg thanh song Nhan tai khu vue x3 An Vién. O ha luu sau khi nhap véi rach Bén G6 & Long
Hung chay qua 4p Phudc Chan nhap vao séng Dong Nai ¢ ngi ba Lang Lin, xa Tam Phudc.
Poan tir An Vién vé dén ctra séng cd tén la La Bu6ng hodc dugc goi khac la song Buong.
Dong chinh ctia song c¢6 chiéu dai tir ngudn dén cira séng 1a 52 km, chay theo huéng Dong
sang Tay, véi dién tich luu vuc: khoang 264 km?, trai dai trong mién don gié mua TAy Nam,
luong mua phong phu, trung binh 1800 mm/nadm, d6 dbc binh quan 5,3%o, hang nim cung
cap cho séng Pong Nai luong nudc khoang 0,23 x 10° m3. Modun dong chay binh quan nim
M = 28,3 1/s/km? [5].

2.2. Dt lieu sw dung

) Thu thap dir li¢u quan tric chat lugng nudc mat giai doa}n 2010-2017 tai 7 tram quan
trac tw dong doc theo luu vuc song L4 Buong (Hinh 2). Cu thé trinh bay trong Bang 1.

Bang 1. Vi tri va thoi gian iy mau chat lugng nudce

STT Vi tri lfly miu Thoi gian lfly mau (nim)
1 SW-SBu-01 20102017
2 SW-SBu-02 20102017
3 SW-SBu-03 20102013
4 SW-SBu-04 20102017
5 SW-SBu-05 2012-2013
6 SW-SBu-06 2012-2017
7 SW-SBu-07 20162017
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Trong do:

- Nam 2010: léy mau 6 dot (thang 2, 4, 6, 7, 12);

-Nam 2011, 2012, 2013: 1y mau 6 dot (thang 2, 4, 6, 8, 10, 12);
- Nam 2014: léy mau 5 dot (thang 2, 4, 6, 8, 10);

- Nam 2015: 14y mau 6 dot (thang 1, 2, 4, 6, 8, 10);

- Nam 2016: léy mau 6 dot (thang 2, 4, 6, 8, 10, 12);
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- Nam 2017: léy mau 2 dot (thang 2, 4). Thong $6 giam sat: pH, d6 duc, EQ, TSS, DO,
BODs, COD, N-NH4*, D6 man, N-NO2", N-NOs", P-POs*, As, Pb, Zn, Fe, Tong dau md,

Phenol, Aldrin, Endosunfan, Heptachlor, Paration, E. Coli va Coliform.
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2.3. Phwong phap phdan tich

Hién nay co rt nhidu phuong phap sir dung dé phan tich thanh phan chinh (PCA) [6-9].
Trong d6, dé thuc hién PCA thi can nhiéu phuong phép thong ké xur ly. s6 liéu. Nghién ctru
nay st dung cac phuong phap khac nhau trong phan tich sé liéu, c6 thé phan thanh 04 giai
doan:

Giai doan 1: Phan tich théng ké mo ta vdi cac tinh toan gia tri trung binh va dg 1éch
chuin cta ham luong cac thong sé chit luong nude trong 2 mua mua (cac thang 6,7 ,8 ,10)
va kho (cac thang 12, 1, 2, 4) dugc thuc hi¢n sau khi da loai bd cac gia tri ngoai lai/di bi¢t
(outliers) trong dir liéu cua ting thong sé sir dung phuong phap Khoang tir phan vi (IQR)
[10-11]. Giai doan nay ciing thuc hién chuin hoa dit liéu dé chuan bi cho giai doan 2.

Giai doan 2: Dé Iya chon phép kiém dinh pht hop cho viéc danh gia y nghia thdng keé
ctia su khac biét chat lugng nude theo timg thong sb giira hai mua, trudc hét can kiém dinh
phan phdi chuén cua dit liéu chat luong nude trong 2 mua bang cach sir dung phép kiém dinh
Shapiro-Wilk. Sau d6, phép kiém dinh phi tham sé Wilcoxon signed—rank duoc sir dung de
so sanh va danh gia y nghia thong ké cua sy khac biét chit luong nudc theo timg thong sb
gitta hai mua [12-13].

Giai doan 3: Phan tich twong quan Pearson, ma trdn tuong quan va cac tinh toan tri sd p
dé danh gia y nghia thong ké cua cac twong quan duoc thuc hién dé xac dinh su tuong quan
giita cac thong sb chat luong nude trong mua kho va mua mua [14].

Giai doan 4: Phan tich da bién duoc sir dung dé xac dinh méi quan hé gitra dur liéu chat
lugng nudce tai 7 vi tri quan trac. Nghién ctru nay ap dung phan tich thanh phan chinh (PCA)
nham xéc dinh mbi quan h¢ khong gian va thoi gian cua cac bién chat lwong nudc. Phan nay
s& duoc trinh bay chi tiét trong ndi dung bai bao.

Phén tich thanh phan chinh 1a mot k¥ thuat phan tich bién d6i dugc nhiéu nghién ciru
mg dyng. Thuét toan nay lan ddu tién duoc gidi thidu boi Pearson [15]. Y twdng chinh cta
thuat toan phan tich thanh phan chinh 13 giam chiéu cua tap dir liéu c6 sy tuong quan lon
gifta cac bién. Ban chat ctia phuong phap phan tich thanh phan chinh 1 mét thuét toan thong
ké toan hoc nham bién ddi tap dir liéu da bién tuong quan vao trong mot tap du liéu da bién
khong twong quan — con dugc goi 1a cac thanh phan chinh.

Phan tich PCA 1a mét k¥ thuat giam bién, duoc st dung dé hiéu cac mdi quan h¢ co ban
gifta cc bién. Viéc giam bién sé& gitp trich Xuét thong tin vé cac thong sb co y nghia nhét mo
ta toan bo tap dir liu ma khong lam mat thong tin gbc. Két qua phan tich PCA cung cap cac
thong tin ma cac phén tich thong ké mo ta don gian khong thé cung cap, trong do quan trong
nhat 1a cc xu hudng chinh hién dién trong ma tran dir li¢u. Ky thuat PCA lién quan dén viée
bién ddi cac bién twong quan ban dau trong dir liéu gdc thanh cac thanh phan chinh truc giao
khong tuong quan (PC), trong d6 cac thanh phan chinh (PC) 1a su két hop tuyén tinh cia cac
bién twong quan ban ddu nhu dugc trinh bay trong cong thirc bén dudi:

PCi=aiixi + azixo + ... + aniXn (D)

Trong d6 PCi 1a thanh phan chinh i va aji 14 tai thanh phan (hé s6 twong quan) ciia bién
ban dau x.

Tong sé PC duoc trich xudt tir PCA cho biét tong sd cac ngudn bién doi co thé c6 trong
tap dir lidu. PC dau tién c6 gia tri riéng cao nhét va dai dién cho ngudn bién do6i quan trong
nhit trong bo dit liéu. PC cubi cung it bién dong nhat trong bo dir liéu. Dir liéu dau vao cua
PCA dugc chuan héa vé thang 0—1 dé dong bo giira bién (thong s chat lwong nudc).

2.4. Phan mém hé tro phan tich s6 lidu

Dir liéu ban dau dugc tong hop bang phan mém Excel (Microsoft Office). Phan rnffam R
phién ban 4.0.4 dugc su dung dé phan tich dir liéu theo cac hinh dnh phan tich da bién va
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thanh phan chinh, két hop bang biéu. Phan mém ArcGIS 10.3 dugc sir dung phén tich dit liéu
khong gian va xay dung céc ban do.

3. Két qua va thao luin

3.1. Thong ké mé ta cdc théng sé chdt hrong nede trong miia khé va mia mira

Do céc thong s6 As, Pb, Zn, Dau md, Phenol, Heptachlor ¢6 cac gi tri quan tric thip
hon rat nhiéu 1an so v6i quy chuan chat lugng nuée mdt (QCVN 08-MT:2015/BTNMT) cot
A2 (dung cho muyc dich cap nudc sinh hoat nhung phai dung cong nghé xur 1y phu hop hoac
dung cho cac muc dinh khac véi yéu cau chat luong nudce thip) cac thong sd Endrin,
Endosulfan, Paration c6 cac gia tri quan trac rat thap va ’khong dugc quy dinh gia tri ngudng
trong quy chuan, thong s6 D6 min cé cac gia tri quan tric dao dong trong khoang ham lugng
binh thuong dbi voi nude mit (0,5%o0 hodc thap hon [5]) nén cac thong sb nay khong duogc
phan tich thém trong phan nay. Két qua tinh toan duoc trinh bay trong Bang 2.

Bang 2. Gia tri trung binh va d6 1éch chuan ctia ham lugng cac thong sb chat lwong nudc trong hai

mua.
) Gia tri trung binh £ d§ 1éch chuén
STT Thong so Pon vi
Mua kho Mua mua
1 Nhiét do °C 28,431 + 1,641 28,925 + 1,327
2 pH - 7,055 + 0,453 6,96 + 0,381
3 Do duc NTU 14,994 + 12,913 59,378 + 43,791
4 EC uS/cm 155,845 + 48,66 166,496 + 41,59
5 DO mg/l 5,684 £ 1,69 6,198 + 1,118
6 TSS mg/l 19,365 + 18,879 67,101 + 50,702
7 COD mg/l 13,423 + 7,432 18,471 +£ 8,12
8 BOD:s mg/l 4936 +221 5,848 £ 2,486
9 N-NH4 mg/l 0,543 +£ 0,569 0,435 + 0,386
10 N-NO2 mg/1 0,141 +0,15 0,231 £0,236
11 N-NO; mg/1 1,44 +0,822 1,937 = 1,441
12 P-PO4 mg/1 0,451 + 0,285 0,471 £0,222
13 Fe mg/1 1,458 + 0,805 6,665 £ 5,074
14 E. coli MPN/100 ml 1622,936 +2490,5 1943,341 £ 2137,025
15 Coliform MPN/100 ml 11496,54 + 14533,5 14485,22 + 11467,58

Két qua trong Bang 2 cho thay mot s6 thong s ¢6 gi tri trung binh khong chénh léch
nhiéu gitta hai mua trong khi d6 mot s6 thong sé khac lai ¢6 cac gia tri trung binh bién dong
manh gitra hai mua (Pg duc, TSS, COD, Fe, E. Coli, Coliform). Dé xac dinh liéu nhirng khac
biét nay 1a do cac yéu t6 ngiu nhién cuia s liéu hay that sy 1a do su khéc biét trong chat luong
nudce giita hai mua (do anh hudng ciia nwdc mua, cac dong chay tran, sy rira troi dat d4, cac
dic trung dong chay theo mua, dic tinh nude thai theo mua. ..) can thuc hién danh gia y nghia
théng ké cua su khac biét chat luong nude theo timg thong sb gitra hai mua nhu duoc trinh
bay sau day.
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3.2. Bdnh gid y nghia thong ké ciia sy khdc biét chdt hrong nwée theo ting théng sé giita
mua khé va mua mua

3.2.1. Kiém dinh phan phi chuan

Két qua kiém dinh phan phdi chuan cua dit liéu chét luong nudc theo ting thong sé vao
mua kho va mua mua dugce thé hién trong Bang 3.

Bang 3. Két qua kiém dinh phan phéi chuan cua dir lidu chat luong nudc theo timg thong sd trong

2 mua.

STT Théng sb Tri s6 p Mua khd Tri s6 p Miia mua
1 t°C 0,002025 0,565665
2 pH 0,200272 0,003076
3 Do duc 5,48E-15 1,29E-06
4 EC 1,34E-05 0,003193
5 DO 0,000198 0,000156
6 TSS 1,62E-14 1,87E-07
7 COD 1,73E-05 0,000215
8 BODs 1,11E-05 3,82E-08
9 N-NH4 2,64E-10 2,84E-12
10 N-NO2 1,06E-07 1,94E-09
11 N-NO:s 1,78E-10 0,00011
12 P-PO4 3,5E-05 0,03442
13 Fe 2,88E-14 3,73E-06
14 E. coli 2,63E-14 5,84E-10
15 Coliform 1,25E-12 8,79E-08

Két qua trong Bang 3 cho thay:

- Trong mua kho chi c6 thong s6 pH ¢6 phan phdi chuan véi tri s6 p > 0,05; tit ca cac
thong s6 con lai khong co phan phdi chuan do ¢é tri s6 p < 0,05.

- Trong mua mua chi c6 thong s to c6 phan phdi chuan véi trj sb p > 0,05; tit ca cac
thong sb con lai khong co phan phdi chuan do c6 tri s6 p < 0,05.

3.2.2. Panh gia y nghia théng ké cta sy khac biét chat lvgng nude theo timg thong sb giita
hai mua

Vi héu hét cac thong s6 khong co phan phdi chuan trong ca hai mua nén Phép kiém dinh
phi tham s6 Wilcoxon signed-rank duoc sir dung de so sanh va danh gia y nghia thdng ké cua
su khac biét chat luong nude theo ting thong sb gitta hai mua. Két qua danh gia dugc thé
hién trong Bang 4.

Bang 4. Két qua danh gia y nghia thong ké ctia sy khac biét chat lwong nudc theo timg thong sd

gitra hai mua.

. . x . x . Cé y nghia
STT Théng so S6 mau mua kho S6 mau mua mua Triso p .
thong keé *
1 T°C 101 96 0,282223
2 pH 101 96 0,162502

3 b6 duc 100 83 1,4E-17 X
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‘ L x — . C6 y nghia
STT Thong so S0 mau mua kho SO0 mau mua mwa Triso p ,
thong ké *
4 EC 97 96 0,860874
5 DO 101 96 0,051756
6 TSS 100 87 3,46E-14 X
7 COD 100 94 9,34E-06 X
8 BOD:s 99 93 0,040997 X
9 N-NH4 88 92 0,319901
10 N-NO: 99 95 0,016243 X
11 N-NO3 100 91 0,026428 X
12 P-PO4 99 95 0,26143
13 Fe 101 87 2,43E-19 X
14 E. coli 93 91 0,000295 X
15 Coliform 93 95 4,14E-07 X

* Sau khi so sanh voi gia tri a.= 0,05

X: gid tri ¢6 ¥ nghia thong ké

Theo két qua kiém tra trong Bang 4, cac thong s6 chit luong nudc co khac biét co v
nghia théng ké gitra 2 mua gém co: Do duc, (TSS), COD, BOD:s, Nitrit (N-NO2), Nitrat (N-
NO3), Fe, E. Coli va Coliform (9 thong s6). Pang quan tam, tat ca 9 thong sb nay déu c6 ham
lugng trong mua mua cao hon mua khé. Pac biét cac thong s6 Do duc, TSS va Fe mua mua
ting gap 3,5 — 4,5 1an so v6i mua kho. Nhu vay, nhin chung nudc sdng trong mua mua cd
chit lugng thap hon so véi mua kho.

Nguyén nhan cua hién tuong nay co thé duogc giai thich la do dat da trong luu vuc va cac
chat 6 0 nhiém phét sinh tir cic hoat dong nong nghiép ton luu trong dat bi nudc mua rira troi
va cuon theo chay vao nudc séng. Ngoai ra, thuc té cho thay c6 nhiéu nha may, co sé san
xut cong nghiép va néng nghiép hoat dong gan bd cac con song loi dung luu lugng dong
chay 16n vao mua mua dé xa trém nudc thai (chua dat chuan chét lugng x4 thai) xudng song
lam cho nudc séong vao mua mua 6 nhiém hon mua kho ([16-18]).

Cac nghién ctru [6, 19], cho thay ddi v6i hau hét cac thong sb chat luong nude co khac
biét c6 ¥ nghia thong ké giita 2 mua (muia khoé/mua dong va mua mwa/mua hé) thi nude song
trong mila mua c6 ham lugng cac chat 6 nhiém cao hon dang ké so voi muia kho. Nghién ciru
[20] d4 két luan rang TSS, N-NO;, P-PO4 va COD c6 tuwong quan thuan tir yéu dén trung binh
v6i lugng mua, trong khi d6 DO, pH va EC c¢6 mdi tuong quan nghich tir kha dén manh véi
tat ca cac thong sd thuy van. Bén canh d6, mot s6 nghién ciru da chi ra rang lugng mua 16n
c6 thé 1am tang lwong vi sinh vat chi thi 6 nhiém vi sinh vd mam bénh tiém an trong ngudn
nude [21] va tac dong cia luong mua dbi véi sy gia taing mirc d6 vi khuan chi thi 1a déang ké
trong tat ca cac mua [22].

Céc thong sd khong c6 khac biét c6 ¥ nghia thong ké giira 2 mua: nhiét do (t°), pH, do
dan dién (EC), oxy hoa tan (DO), amoni (N-NHy) va phosphat (P-PO4) (6 thong sd).

3.3 Phan tich twong quan

Trong phan nay, phan tich tuong quan Pearson, ma tran twong quan va cac tinh todn tri
sO p dé danh gia y nghia thong ké ctia cac twong quan dugc thuc hién dé xac dinh sy trong
quan gifta cac thong sé chat luong nude trong mua khé va mia mua. Két qua phan tich duoc
trinh bay trong Hinh 3 va Hinh 4.

So sanh cac hé sd tuong quan gitra cac thong s6 chit lwong nudc trong hai mua cho thy
trong muia kho céc hé sb twong quan c6 gia tri tuyét dbi 16n hon va c6 nhiéu twong quan co y
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nghia théng ké hon so voi mua mua. Tir d6 co thé thiy cac thong sd chit lwong nude trong
mua kho c6 tuong quan véi nhau manh mé hon trong mua mua.

E
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Hinh 3. Két qua phén tich twong quan gitra cac thong s6 chat lwong nude mua kho. Ghi chii: Cac
tuong quan khong c6 ¥ nghia thong ké (tri s6 p > 0,05) dwoc danh dau X.
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Hinh 4. Két qua phan tich trong quan giita cac thong sb chét luong nude mua mua. Ghi cha: Céac
tuong quan khong c¢6 ¥ nghia thong ké (p>0,05) dwoc danh dau X.

0

Trong mua kho:

- DO c6 twong quan nghich c6 ¥ nghia théng ké voi phan 16n cac thong sd chat luong
nude con lai (TSS, Fe, P-PO4, COD, B duc, BODS5, N-NO2, N-NH4, t°), trong d6 hé sb
twong quan nghich cao nhét 1a véi COD (-0,49). Cac phat hién twong tu cling dugc bao cdo
boi nghién ctru [23] trong d6 DO c6 twong quan nghich ¢ y nghia thong ké v&i BODs, EC,
N-NO; va P-PO4 do nhiéu qua trinh phan hay va chuyén héa cac chit 6 nhiém sir dung va
lam tiéu hao lugng oxy hoa tan trong nudc.
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- Phan 16n cac thong sb dai dién cho ham luong cac chit 6 nhidm trong nudc co twong
quan thuan c6 ¥ nghia théng ké voi nhau. Trong dé, cic thong sb co tuong quan thuin cao
nhét 12 TSS - Po duc (0,91), TSS — Fe (0,87), Fe — Bo duc (0,84), COD — BOD:s (0,69) va E.
Coli — Coliform (0,64).

- Hai thong s6 chi thi cho kha ning 6 nhidm vi sinh trong nuéc mit 1a E. Coli va Coliform
c6 twong quan thudn c6 ¥ nghia thong ké véi théng s6 6 nhiém dinh dudng N-NH; véi cac
hé s6 tuong quan lan luot 13 0,23 va 0,25. E. coli ciing ¢ twong quan thuan c6 y nghia thong
ké véi pH (0,23).

Trong mua mua:

- DO c¢6 twong quan nghich c6 ¥ nghia théng ké véi t°, N-NO,, EC, P-PO4 va c6 tuong
quan thudn c6 y nghia thong ké véi Fe va TSS.

- Tuong ti nhu trong mua kho, cac thong sd chat luong nudce co twong quan thuin cao
nhit 13 Fe-Do duc (0, 88), Fe—TSS (0,83), TSS-D¢ duc (0,8), COD-BOD:s (0,68), nhung
phan 16n gia tri cac hé sb tuong quan giam so v6i mua kho. Hé s6 twong quan gitra E. Coli
va Coliform cling gidm manh xuong con 0,42.

- E. Coli ¢6 twong quan thuén ¢ y nghia thong ké v6i P-PO4 va Coliform c6 tuwong quan
nghich ¢ y nghia thong ké véi N-NHa.

3.4. Phan tich thanh phan chinh (Principle Component Analysis - PCA)

3.4.1. Muia kho

a) Cac thanh phan chinh

Str dung luoc d6 Scree plot dé xac dinh sé thanh phan chinh cta tap dit liéu (Hinh PL1
trong Phu lyc). Téng phuong sai ctia 4 thanh phan chinh dau tién (PC1, PC2, PC3, va PC4)
14 63,51% clia bd dir liéu duoc sir dung dé phan tich sau hon, tir thanh phan chinh tha 5 tré
di co ty 1¢ phuong sai nho va thay doi rat it (dudi 10%). Gia tri riéng va % phuong sai cia
timg thanh phan chinh va luge do Scree plot muia kho dugce trinh bay cu thé trong bang PL1
trong phan Phu lyc.

Céc thong s chat lugng nude c6 anh hudng chinh trong thanh phan chinh thir nhat (PC1)
la: TSS, Fe, COD, P-PO4, B9 duc, N-NO,, BODs, N-NH4, DO. Nhom thong s6 chi thi cho
su 6 nhiém nudc co nguén géc tu nhién hoac do con nguoi tao ra (nudc thai sinh hoat, nong
nghiép va cong nghiép) vi sy c6 mit ciia cac chat 6 nhidém vo co va hitu co.

Céc thong sé E. Coli, Coliform, N-NH4 dai dién cho 6 nhiém dinh dudng, va vi sinh
dong gop chu yéu cho thanh phan chinh tht 2 (PC2). Nudc thai tir cac hoat dong chin nubi
gia suc gia cam c6 chira ham luong 16n phan dong vét chua qua hé thong xir 1y bi xa thai truc
tiép ra song gy 6 nhiém phan, tao diéu kién thuan loi cho cac loai vi sinh gay hai phat trién.

Nhiét do (t°) va ham lugng oxy hoa tan (DO) ¢6 mdi twong quan nghich véi nhau 1a cac
thong s6 dong gop chinh cho PC3. Nghién ctru di cho thay su ting nhiét do lam giam sy hoa
tan cuia oxy trong moi truong xung quanh vao nudc song [24].

Coliform 1a théng sé chinh dong gbp cho PC4 dai dién cho 6 nhiém vi sinh.

Bang 5. Pong gop theo % ciia cac thong sd chét luong nude vao PC1, PC2, PC3 va PC4 trong mia

kho.
Théng b PC1 PC2 PC3 PC4
t° 0,16 1,98 29,52 0,03
pH 1,74 1,81 12,31 3,03
Do duc 10,70 9,84 2,10 10,38
EC 1,17 0,65 3,01 0,16

DO 7,27 0,66 23,45 0,40
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Théng s6 PC1 PC2 PC3 PC4
TSS 14,58 8,49 0,43 7,09
COD 11,42 0,71 0,06 8,25

BOD:s 10,30 1,62 2,17 10,84

N-NHj4 5,96 14,13 0,71 1,04

N-NO> 10,70 0,67 0,05 5,35

N-NOs 2,48 0,50 12,72 14,37
P-PO4 11,30 0,09 7,39 0,00

Fe 11,46 8,66 1,08 8,51

E. coli 0,31 25,53 3,63 13,41

Coliform 0,47 24,68 1,37 17,15

b) Pic trung 6 nhiém theo tram quan tric

Ung véi PC1 va PC2:

Pic diém chét luong nudce tai cic tram quan trac Gng voi PC1 (cac thong sé dong gop
chinh: TSS, Fe, COD, P-POs4, B duc, N-NO», BODs, N-NH4, DO) va PC2 (E. coli, Coliform,
N-NH,) trong mua kho duge thé hién trong Hinh 5.

Tram

0.0+

PC2 (12.9%)

@M e W R =

PC1 (29.76%)

Hinh 5. Dic diém chét lugng nude tai cac tram quan tric ung v6i PC1 va PC2 trong mua kho.

Tir ty 16 dong gop clia cac thong sé chat lugng nude vao PC1, PC2, PC3, PC4 (Bang 4)
va dic diém chat luong nudc tai cac tram quan tric tng véi PC1 va PC2 (Hinh 5) c¢6 thé nhan
thay chat luong nudc song tai cac tram quan tric c6 dic trung 6 nhiém khéng khac nhau
nhiéu. Tuy nhién van c6 nhimg diém ca biét rd rang:

- Tai tram SW-SBu-01 chét luong nudce dac trung boi gia tri cao cua cac thong s6 E. coli,
Coliform va N-NHs hon céc tram khac. Trén thyc té khao sat cho thay gan céac vi tri quan
tric chat luong nudce ¢ khu vuc thuong luu (tram SW-SBu-01) ¢6 cac hoat dong chan nuoi
quy md ho gia dinh va quy md coéng nghiép, nudc thai tir cac hoat dong nay dé vao ngudn
nudc giy 6 nhiém dinh dudng va phat trién vi sinh c6 hai.

- Tram SW-SBu-02 va SW-SBu-06 dic trung boi DO. Khu vuc xung quanh hai tram nay
it bi tac dong boi cac hoat dong xa thai cua con nguoi. Tai tram SW-SBu-02 chu yéu tréng
cao su, va tai tram SW-SBu-06 14 khu dét tréng giai toa. Piéu nay 1y giai cho chat luong nudc
tai day it bi 6 nhiém hon cac vi tri quan tric khac.
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- Tram SW-SBu-03 va SW-SBu-04 dic trung boi hau hét cac thong sé chinh trong PC1.
Riéng tram SW-SBu-05 dic trung bai tat ca thong s trong PC1 va PC1. Trén thyc té khao
sat, chét lugng nudc tai ba tram nay chiu tdc dong nhiéu nhét do nim trong khu vuc c6 nhiéu
dan cu va hoat dong san Xuét cong nghiép, riéng khu vuc tram SW-SBu-05 con c6 hoat dong
khai thac da, 1y giai cho thong s6 do duc va TSS cao tai day.

- Tram SW-SBu-07 khong du dir li¢u nén khong thé hién duoc céc phan tich chi tiét.

Ung v6i PC3 va PC4:

bic diém chat luong nudce tai cac tram quan tric ung voi PC3 (Nhiét do, DO) va PC4
(Coliform) trong mua kho dugc thé hién trong Hinh 6. Cé thé thiy chat luong nude & cac
tram c6 it khac biét va khong c6 dic trung rd rang vi PC3 va PC4 giai thich cac ty 1¢ phan
tram rt nho cua tong phuong sai va cac thong sé chinh ctia 2 thanh phan nay di c6 mit trong
s6 céac thong sé chinh ciia PC1 va PC2.
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Hinh 6. Dic diém chat luong nudc tai cic tram quan tric ing véi PC3 va PC4 trong muia kho.

3.4.2. Mua mua

a) Cac thanh phan chinh

St dung biéu d6 Scree dé xac dinh s thanh phan chinh ciia tap dir liéu (Hinh PL2 phan
Phy luc). Téng phuong sai ciia 4 thanh phan chinh dau tién (PC1, PC2, PC3, va PC4) 1a
70,21% ctia bo dit liéu duoc sir dung dé phén tich sau hon, tir thanh phan chinh tha 5 tro di
¢6 ty 1 phuong sai nho va thay ddi rét it. Gia tri riéng va % phuong sai ciia timg thanh phan
chinh mua khé dugc dinh kém trong Bang PL2 phan Phy lyc.

So sanh v&i mua kho cho thdy cac thong sé EC, BODs, N-NHq, N-NOs ¢ % déong gop
vao PC1 ting Ién nhiéu vao miia mua, dic biét 1a N-NOs. Nghién ciru cho thay tuong doi it
Nitrat dugc tim thiy trong nudc ty nhién co ngudn gdc tir khoang chat ma hau hét dén tir cac
nguon hitu co nhu chat thai dong thuc vat va vo co chu yéu la phan bén nhan tao. O céc con
song, ham lugng Nitrat cao c6 nhiéu kha ning 1a chi thi cho su cudn troi dang ké nitrat trong
phan bon tir cac khu vire dat néng nghiép do nudc mua chay tran gy ra [25].

Céc thong so dong gop chinh cho PC2 1a Fe, Do duc, TSS, EC, N-NOg, thiét 4. Nhu
vay cac thong s6 Fe, Do duc, TSS, EC, N-NO, déng gop chinh cho ca 2 thanh phan PC1 va
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PC2 cho thdy sy anh huéng manh mé cua cac yéu t6 lién quan céc chét ran lo limg trong
nuodc song gay ra do cac dong chay tran cuén troi vat cht trong luu vuc va luu lugng dong
chay 16n trong mua mua. TSS cling c6 thé 1a chi thi cho viéc xa nude rira tir cac hd cat, mo
da hoac ham moé di lam giam sy xAm nhdp cua 4nh sang trong ving nudc mit va can tro doi
song thyc vat thity sinh. Nhirng hoat dong nay pha hoai nghiém trong ving nu6e danh bat va
c6 thé anh huong dén doi séng cla cé, co thé hinh thanh cac chat lang dong trén long song
va lam phat sinh céc tinh trang tu hoai, va lién quan sy hi¢n dién cua cac dong nudc thai
khong dat yéu cau [25].

PC3 duoc dong gbp chu yéu boi cac thong sé E. coli va Coliform dic trung cho 6 nhiém
vi sinh, trong khi d6 DO va Coliform 14 cac thong sé chinh dong gop cho PC4.

Bing 6. Dong gop theo % ciia cac thong s6 chat lugng nude vao PC1, PC2, PC3 va PC4 trong miia

mua.
Théng sb PC1 PC2 PC3 PC4
t 1,35 20,03 2,24 1,38
pH 0,4 0,49 17,03 8,36
D6 duc 8,65 13,08 3,46 1,96
EC 6,15 10,29 1,71 4
DO 0,01 6,7 0,79 34,95
TSS 11,86 10,16 0 0,59
COD 11,53 1,37 0,32 34
BOD:s 12,1 2,23 0 1,96
N-NH;4 7,94 2,33 0,38 6,82
N-NO: 9,26 9,15 0,59 1,44
N-NO; 10,58 0,27 0,51 9,4
P-PO;4 11,93 2,23 6,88 2,6
Fe 7,1 19,92 1,41 0,38
E. coli 1,02 1,24 35,31 1,99
Coliform 0,13 0,5 29,38 20,76

b) Pic trung 6 nhiém theo tram quan tric

Ung véi PC1 va PC2:

Pic diém chét luong nudce tai cic tram quan trac Gng voi PC1 (cac thong s6 dong gop
chinh: BODs, TSS, P-PO4, COD, N-NO3, N-NO2, b6 duc, Fe, N-NH4) va PC2 (Nhiét do, Fe,
Do duc, TSS, EC, N-NO») trong mua mua duge thé hién trong Hinh 7.

Ttr ty 1€ dong gop cua cac thong sO chat luong nude vao PC1, PC2, PC3, PC4 (Bang 5)
va dic diém chat luong nude tai cac tram quan tric Gmg v6i PC1 va PC2 (Hinh 7) ¢6 thé nhan
thay chét luong nudc & cac tram co it khac biét va dic trung riéng.

Tuy nhién, tram SW-SBu-01 bi 6 nhiém BODs, P-POs, COD, N-NO;, N-NH4 (PC1)
cting nhu Fe, B¢ duc, TSS (PC2) it hon so v&i cac tram khac.

Cac tram SW-SBu-02, SW-SBu-03, SW-SBu-04 kha giéng nhau va bi 6 nhiém bdi cac
thong s6 & ca 2 thanh phan PC1 va PC2, tuy nhién cac thong sé chinh trong PC2 ¢ nhiéu
anh hudong hon, va tram SW-SBu-03 c¢6 pham vi gia tri cac thong s6 6 nhiém cao hon 2 tram
con lai.

Chét lugng nudc tai tram SW-SBu-05 ciing bi 6 nhiém béi cac thong s6 & ca 2 thanh
phan PC1 va PC2, tuy nhién PC1 (truc hoanh) c6 anh huéng nhiéu hon. Nhu vay, trong mua
mua c6 nhiéu tram bi anh huodng boi Fe, B9 duc, TSS hon va déc tinh 6 nhiém & céc tram ¢
nhiéu diém tuong déng hon so v6i mua kho.
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Hinh 7. Dic diém chét lwong nudc tai cac tram quan tric ung voi PCI1 va PC2 trong mua mua.

Ung v6i PC3 va PC4:

Dic diém chat lugng nudc tai cic tram quan tric ing v6i PC3 (théng s6 dong gop chinh:
E. coli, Coliform) va PC4 (DO, Coliform) trong mua mua dugc thé hién trong Hinh 8. Tram
SW-SBu-01 ¢6 nhiéu mau nudc bj 6 nhiém Coliform va E. coli hon cac tram con lai, tiép
theo la tram SW-SBu-05 va cac tram SW-SBu-02, SW-SBu-02, va SW-SBu-04.
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Hinh 8. Pic diém chit lugng nudc tai cac tram quan tric ing v6i PC3 va PC4 trong miia mua.

4. Két luan

Két qua phan tich thong ké cho thiy nudc song La Budng trong mua mua c6 chat luong
thip hon so v&i mua kho. Cac thong sb chit lugng nude ¢ khac biét vé ¥ nghia thong ké
gitra 2 mua, bao gdbm 9 thong s6 d6 duc, tong chat ran lo ling (TSS), COD, BODs, Nitrit (N-
NO»), Nitrat (N-NOs), Fe, E. coli va Coliform. Pang chii y, cac thong sé do duc, TSS va Fe
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muia mua cao gap 3,5-45 lan so voi mua kho. Két qua tinh toan kha tin cdy nho sir dung
cac phuong phap tong hop va phén tich theo h¢ théng mic du ngudn dit lidu do dac chua lién
tuc va dong bd & mot sb thoi diém giira cac nam giai doan 2010-2017.

Két qua phan tich thanh phan chinh cho thay cac thong sd chét lugng nudc c6 anh hudng
chinh trong Thanh phan chinh 1 (PC1) kha twong ddng voi nhau giita 2 mua, bao gdm do
duc, EC, TSS, COD, BODs, N-NH4, N-NOz, N-NO3, P-POs, Fe, DO mdc du thtr ty do 16n %
dong gdp vao PCI cua cac thong s 1a khac nhau. Ngoai ra, cac két qua tinh toan va phan
tich cho thdy anh huéng dang ké cua hoat dong canh tic néng nghiép trong trot dén chat
lugng nude song trong mua mua dudi tdc dong cia cac dong chay tran (duoc chi thi chinh
boi théng s6 N-NOs véi sy ting manh % dong gop vao PC1 trong mia mua so voi mua kho).
Trong mua kho, cac théng s6 dai dién cho 6 nhiém dinh dudng, va vi sinh (E. coli, Coliform,
N-NH,) dong gop chu yéu cho PC2. Nhiét d6 va DO la cac thong s6 dong gop chinh cho PC3
va Coliform 14 thong s6 chinh déng gop cho PC4. Trong muia mua, dic diém PC2 (dugc dong
g6p chinh bdi Fe, Do duc, TSS, EC, N-NO, Nhiét do) cho thay sy anh huong manh mé cua
cac yéu t6 lién quan céc chat rén lo limg trong nudc séng gy ra do cac dong chay tran cudn
tréi vat chét trong luu vuc va luu luong dong chay 16n trong mua mua. PC3 duoc dong gop
chil yéu bai cac thong sé E. coli va Coliform. DO va Coliform 1a cac théng sb chinh dong
g6p cho PC4. Nghién ciru c6 thé can duoc bd sung 4p dung néu cé du cac ngudn dir licu lién
tuc dugc do dac trén song La Budng trong nhitng ndm sap t6i, dong thoi co thé tham khao
phuong phap thyc hién cho cac nghién ctru ¢ nhing luu vyc song tuong tu.

Nghién ctru ap dung phuong phap PCA tinh cho b s liéu chudi quan trac chat luong
nudc theo thoi gian con han ché va roi rac giira cac tram, dya trén gia thiét gitra cac diém dir
liéu khong c6 mbi twong quan theo thoi gian. Cach tiép can nay do d6 da bo qua thong tin
quan trong d¢é tinh toan va danh gia hiép phuong sai theo thoi gian. Nhom nghién ctru dé nghi
ap dung cic phuong phap da bién dong nhu “Functional PCA” hodc “Dynamic Factor
Analysis” trong cac nghién ctru twong lai, voi sd liéu chét luong nude diy du hon, dong déu
va lién tuc theo thoi gian.

Pong gép ciia tac gia: Tran Puc Diing va Nguyén Quoc Quan viét chinh bai bao, Nguyén
Thi Thanh Hué va Pham Luén phan tich s6 lidu va dién giai két qua.

Loi cam on: Nghién ciru duge Pai hoc Qudc Gia TP.HCM cép kinh phi thuc hién theo dé
tai C2020-24-09/Hb — KHCN.

Loi cam doan: Céc tac gia tuyén b rang khong co xung dot loi ich.
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Assessment of water quality on La Buong River using spatio-
temporal principal component analysis
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nguyen.tt.hue@gmail.com; hongluanosgeo@gmail.com

Abstract: La Buong River is a large tributary located on the right bank of Dong Nai River.
The economic activities of this basin are relatively diverse, from agricultural and livestock
activities in the upstream to industrial and service development in the downstream area.
However, socio-economic development has caused surface water pollution due to industrial
and agricultural activities. This study aims to assess the surface water quality of La Buong
River, using multivariate statistical methods, analyzing the main components based on
water quality indicators in space and time. Monitoring data for the period 2010-2017 is
processed to remove outliers and standardize data using Shapiro-Wilk test va non-
parametric test of Wilcoxon signed-rank, before being used for analysis. The results show
that the water of La Buong River in both the dry season and the rainy season is locally
contaminated with nutrients (N-NH4) and bacteria (E. coli, Coliform) in the upstream area
due to livestock activities. In addition, we found pollution of inorganic and organic
substances (BODs, COD, Fe, N-NH4, N-NO,, TSS, turbidity) from domestic and industrial
wastewater in the middle and downstream areas. The research results help assess the current
status of La Buong river's water quality to propose solutions to contribute to the
environmental protection of surface water of the whole basin towards a sustainable
development.

Keywords: Polluted; Monitoring; Statistical; Analysis; Principal Component Analysis.
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Phu luc

Biéu d6 Scree
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Phan tram phuong sai duwoc gidi thich

6 7 8 9 10

1 2 3 4 5 ]
Dimension (Hudng)

Hinh PL1. Luoc d6 Scree plot ctia phan tich PCA cho dit liéu chit lugng nuéc mua khd.

Bang PL1. Gia tri riéng va % phuong sai mua kho.
g g

Gia tri riéng % Phwong sai % Phuwong sai tich liy
4,46 29,76 29,76
1,93 12,90 42,66
1,61 10,73 53,38
1,52 10,13 63,51
1,08 7,23 70,74
0,93 6,18 76,92
0,82 5,48 82,40
0,70 4,68 87,07
0,57 3,78 90,86
0,35 2,33 93,18
0,31 2,09 95,28
0,27 1,80 97,08
0,23 1,52 98,60

0,16 1,05 99,65
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Biéu do Scree

Phan trdm phuong sai dugc gidi thich

1 2 3 4 5 i 7 8 9 10
Dimension (Hudng)

Hinh PL2. Luoc dd Scree plot cua phan tich PCA cho dit liéu chét luong nude mua mua.

Bang PL2. Gia tri riéng va % phuong sai mua mua.

Gia tri riéng % Phuong sai % Phuong sai tich liy
4,99 33,29 33,29
2,81 18,76 52,06
1,46 9,74 61,79
1,26 8,42 70,21
1,02 6,79 77
0,81 5,41 82,41
0,63 4,22 86,63
0,53 3,5 90,13
0,35 2,34 92,47
0,32 2,12 94,59
0,25 1,69 96,28
0,24 1,58 97,86
0,16 1,09 98,95
0,11 0,75 99,7

0,04 0,3 100




