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Assessment of coliform criteria in surface water is an essential part of
monitoring programs and ensuring water quality. Therefore, this study
was conducted with the aim of evaluating the fluctuation trends of total
coliforms in the Saigon and Dong Nai Rivers sections flowing through
Binh Duong province using regression modeling and Mann—Kendall
test. The coliform ranged from 1921 to 2145 MPN/100mL and from
1969 to 2064 MPN/100mL in the the Saigon and Dong Nai Rivers,
respectively. Most of the coliform values were within permissible
levels in the national technical regulation on surface water quality.
However, the Mann—Kendall test results revealed an increasing trend in
coliform levels at monitoring stations on both rivers from 2015 to 2021.
This is an alarming indication of the deteriorating water quality trend. It
requires careful monitoring in the future since the Saigon and Dong Nai
Rivers are the primary sources of water supply for production and
domestic use in Binh Duong province.
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TU KHOA

Chit lwong nudc

D6 thi héa

Hbi quy

Kiém dinh Mann-Kendall
O nhiém nuée

Quan tric

Panh gia chi tidu coliform trong nuwdc mit 1a mot phan quan trong trong
cac chuong trinh quan tric va dam bao chat luong nude. Do do6, nghién
ctru nay duoc tién hanh véi muc tiéu danh gia xu hudng bién dong cua
tong coliform trong nuéc mat song Sai Gon va séng Dong Nai doan
chay qua dia ban Binh Dwong biang mé hinh hdi quy va kiém dinh
Mann—Kendall. Luong coliform séng Sai Gon tir 1921 dén 2145, song
Dong Nai tir 1969 dén 2064 MPN/100mL. Hau hét gia tri coliform déu
nam trong mirc cho phép theo quy chuan ki thuat quéc gia vé chat
lwong nuéc mat. Tuy nhién, két qua kiém dinh Mann—Kendall cho thiy
lwong coliform & cac tram quan trac co xu hudng ting dan ¢ ca 2 song
tir 2015 dén 2021. Pay la ddu hiéu canh béo chét lugng nudc c6 xu
huéng bién doi tiéu cuc. Didu nay can quan tim theo dbi trong thoi gian
t6i vi song Sai Gon va Pong Nai 1a ngudn cung cip nudc chinh cho san
XUét va sinh hoat ¢ tinh Binh Duong.
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1. Gigi thigu

Bung nd dan sé va phat trién kinh té thuong di kém véi cac nguy co 6 nhiém vuot qua kha
nang tu lam sach cia méi trudng [1], [2]. Cac hé sinh thai dudi nude thuong chiu tac dong tong
hop cta nhiéu yéu té gay 6 nhiém, bao gdm chat dinh dudng, mam bénh, nhua, va cac hoa chat
khac nhu khang sinh, kim loai nang va thudc trir sdu [3]. Cac hoat dong cta con ngudi 1a nguyén
nhan gay ra 6 nhidm cho cac con song & hau hét cac qudc gia [4], [5]. Vi du, nganh cong nghiép
san xuat kali gy 6 nhidm cac ion chiém wu thé 1a CI', PO,%, Na*, Mg*, va SO,* cho cac con
song & Duc [6], [7]; du lwong thudc trir sdu va chét dinh dudng chay tran tir cac hoat dong nong
nghiép dén nuéc mit ciing de doa da dang sinh hoc cac thity vire nuéc ngot & Lién minh Chau Au
[8], [9]; thudc trir sdu va céc hoa chat khac cling di vao song tir mot nguon diém, vi du cac nha
may xir Iy nude thai [10]. O nhidm séng va cac thity Ve c6 thé 1am mat da dang sinh hoc va suy
thoai cac chirc ning cua hé sinh thai dudi nude. Nito (N) va phdt pho (P) c6 lién quan tryc tiép
dén hién tuong phu dudng va tao doc nd hoa [11], mot trong nhiing yeu t6 chinh lam thay doi suc
khoe cua h¢ sinh thai. Cac sinh vét dudi nudc, bao goém quan xa dong vat khong xuong sbng,
cling c6 thé bi anh huong dang ké néu do man ting lén [12]. Hon ntra, thudc trir sau (vi du,
neonicotinoids, pyrethroid, va fipronil) c6 tac dong tan pha dbi vé6i con trung va dong vat giap
xé4c dudi nuéc do doc cap tinh va mén tinh cta ching [13], din dén cac hé sinh thai dudi nudc bi
xdo tron [14]. Bén canh do, 6 nhiém séng 1a mot trong nhimg nguyén nhan hang dau gy ra nhiéu
van d¢ sirc khoe nghiém trong khac nhau ¢ con nguoi [15].

Trong cac nam gén day, 6 nhidm méi truong nude da tro thanh van dé dugc quan tam hang
dau 0 nudc ta va nhiéu quoc gia trén thé gioi. Binh Dwong 1a mét tinh thuoc mién Pong Nam b
va nam trong Vung kinh té trong diém phia Nam, khu vyc kinh té nang dong nhat trong ca nuac.
Bén canh do, mirc d6 d6 thi hoa trén dia ban dién ra nhanh chong trong cac nam gan day. Do do,
cac ap luc tu hoat dong phat trlen cong nghiép va do thi hoa 1€n mdi trudng nude ngay mot gla
tang va gdy ra 6 nhiém song, sudi va kénh rach trén dia ban tinh, dan dén nguy co gdy ra cac van
dé sirc khoe va méi truong [16]. Hién nay, xa hoi dau tu rit it vao cac co sé xur 1y chat thai hoac
giam sat chat lugng nudc [17]. Vi duy, vé quan trac chat luong nudc mat, Bo Tai nguyén va Moi
truong khuyén nghi rat nhiéu thong s6 quan tric (nhu thong s6 vat 1y, chat dinh dudng, kim loai,
thudc trir sau) va tan suat quan trac nhat dinh (tir tw dong, hang thang, hoic hang quy). Tuy nhién,
pham vi cua chuong trinh giam sat chat lugng nwdc mat cia cac tinh hodc thanh phd khac nhau
phu thugc nhidu vao kha nang ngan sach.

Coliform 1a mot nhom vi khuan phd bién trong méi trudng va bao gdm nhiéu loai vi khuan,
trong d6 c6 mot s6 vi khuan tir phan ciia dong vat cé mau noéng va ngudi [18]. Tong coliform 1a
chi tiéu bat budc trong cac chwong trinh quan tric chat lugng méi trudng nuwdc mat theo khuyén
nghi tir t6 chuc Y té Thé gioi [19]. Chi tiéu coliform trong nuGC Mt c6 y nghia quan trong trong
danh gia chit luong va sur an toan cua ngudn nudc [20]. Hon nita, coliform ciing duoc sir dung dé
danh gia hiéu qua cua cac hé thong xir Iy nudc va qua trinh lam sach dé loai bo vi khuan va cac
tac nhan gay bénh co ngudn goc tir phan [21], [22], [19]. Khi c6 mdt coliform trong nude la dau
hiéu cho thay c6 khd nang nudc da bi nhiém phan va c6 thé co sy hién dién cua cac tac nhan gay
bénh tir nguon nay. Sb lugng coliform c6 thé cho thay mic d6 6 nhiém cua ngudn nudc. Neu
nude cd nhidu coliform, didu nay chi ra mirc d6 6 nhiém nuéc cao va cO nguy co gay ra cac van
dé sirc khoe va moéi trudong. Nghién ciru ¢ Palestine cho thdy sé luong nguoi dan mac bénh tiéu
chay va nhlem trang ru¢t non Giardia c6 twong quan cao véi lugng coliform trong nudce sinh hoat
véi hé So tuong quan (r) 1an luot 13 0,98 va 0,7 [23], [24]. S6 tré em dudi 5 tudi mac bénh viém
da day cip tinh va tiéu chay ting cao ¢ khu vyc ¢6 nguon nudc nhiém coliform [25]. Theo wéc
tinh cia WHO, khoang 80% bénh truyén nhiém trén thé gisi 1a do duong nuée [26]. O An Do
75% bénh tat va 80% sb ca tir vong ¢ tré em 1a do 6 nhiém ngudn nude [26]. Song Sai Gon -
Pong Nai 14 ngudn cung cip nude chinh cho ving Pong Nam Bo va TP. Hd Chi Minh, day duoc
xem la vung kinh t& hang ddu cua Viét Nam hién nay va trong nhidu nim t6i, cho nén quan ly
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nguodn nudc, nhat 1a chi tiéu coliform duoc xem 1a van dé cap thiét, quan trong hang dau cua khu
Vuc nay.

Do d6, nghién ctru nay duoc tién hanh véi muc tidu: (1) Panh gia tong coliform trong nudc
mit song Sai Gon va song Pong Nai, doan chay qua dia ban tinh Binh Duong; (2) Phéan tich xu
huéng bién dong cua tong coliform trong giai doan 2015 dén 2021.

2. Phuwong phap nghién ciu
2.1. Khu vure nghién ciru

Séng Sai Gon doan chay qua tinh Binh Duong dai khoang 143 km. O thugng ngudn di c6 hd
Dau Tiéng dong vai tro rat 1on trong phét trién nong nghiép va cap nuéc cho khu vyc TP. HO Chi
Minh, Tay Ninh va Binh Duong, c6 tac dong tich cuc dén khi hau va nudc ngam ciaa khu vuc.
Poan song tir Dau Tiéng dén Tha Dau Mot rong khoang 100 m, tir Tha Dau Mét tré xudng rong
khoang 200 m, d6 dc nho (0,7%), kha thuan loi cho phat trién giao théng duong thity va chiu
anh huong triéu. Chiéu dai ciia song Dong Nai doan qua tinh Binh Duong khodng 30-40 km.
Diém chinh ma séng Bong Nai chay qua tinh Binh Duong la ¢ phia Dong Bic cua tinh, trudc khi
tiép tuc Chay vao tinh Dong Nai va cudi ciing d6 vao bién Pong. Trén song Sai Gon c6 03 tram
quan tric (SG1, SG2, va SG3) va c6 04 tram quan tric trén song Dong Nai (BN1, DN2, DN3,
DN4) (Hinh 1, Bang 1).
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Hinh 1. Ban do khu viee nghién ciru va cdc vi tri thu mau quan trdac tong coliform trén séng Sai Gon va
Pong Nai, doan qua tinh Binh Duwong

Bang 1. Ddc diém cdc tram quan trac trén séng Sai Gon va Pong Nai, doan qua tinh Binh Dwong

Tram Toa dd
— M ta
song  SIRGUVE  yinh do Vi dé
tri thu mau * *

Song Sai Cach dap Dau Tiéng 2 km. Dénh gia chat luong
OG%H SG1 106°21°15"  11°17°17”  nuée thugng ngudn song Sai Gon khu vuc bt
dau chay qua dia phan tinh Binh Duong
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Tram Toa do

i hicu vi M ti
Song  TRGUVI pnh 4 Vi dp
tri thu mau

Hong thu nuéc nha may nuéc Thu Dau Mot.
Panh gia chat lugng ngudn nudc mat cung cap
cho muc dich sinh hoat trén dia ban TP. Thu
Dau Mot

SG2 106°38°36”  10°58°55”

Cach nga 3 rach Vinh Binh - song Sai Gon 50 m
vé phia ha luu. Panh gi4 chét lugng nudc séng
Sai Gon bi tac dong boi nudc thai tir cac khu
cong nghiép trén dia ban TP. DT An, TP. Thuan
An va céc co s& san xuat trén dia ban TP. Ho
Chi Minh

SG3 106°42°48”  10°51°01”

Cach nga ba song Pong Nai-Song Bé 1 km.
bNI1 106°55°31”7  11°63°31”  Danh gia chat lugng nuéc mat tai hop luu cua
song Pong Nai va song Bé

Hong thu nudc nha may nuéc Tan Hi¢p. Panh
gi4 chét lugng nudc mat bi tic dong boi hoat
dong nuodi ca be va hoat dong san Xuat cia mot
s6 nha may

bN2 106°43°02”  11°03°09”
Song

bdng

Nai Cau moi bic qua cu lao Bach Pang. Panh gia

PN3 106°47°09”  11°03°04”  chit lugng nuéc mat dau vao cho nha may cap
nude Tan Hiép

Hong thu nudc nha may nudc Tan Ba. Panh gia
chat luong nuéc mit ddu vao cho nha may cap
nude Tan Ba va khu vuc ha luu song Bong Nai
thudc dia phan Binh Duong

bN4 106°42°55”  10°57°55”

2.2. Thu thép va tién xie Iy di ligu

Dir liéu tong coliform tir ndm 2015 dén 2021 tai cac tram quan tric dwogc thu thap tir Trung
tdm quan trac ki thuat Tai nguyén Moi truong thuge So Tai nguyén va Méi truorng Binh Duong.
Tai mdi diém quan tric tién hanh lay 01 mau tron (bo bén trai, bo bén phai va gitra dong) va theo
tang nuéc 0,5 m va 1 m. Tai cac diém c6 triéu Iay mau & dinh triéu va chan triéu gom cac dlem
SG2, SG3, BN2, DN3, DN4. Cac diém quan tric con lai ldy mot mau tai thoi diém chan triéu.
Phan tich téng coliform theo TCVN 6187-2-1996 v¢i gidi han phat hién la 3 MPN/100mL.

Theo Quyét dinh s6 918/2012/Qb-UBND ngay 06/04/2012 cua UBND tinh Binh Duong vé
viéc _phé duyét Quy hoach Mmang ludi quan tric tai nguyén va méi trudng cap tinh thi nam 2015
c6 tAn suat quan tric 1a 6 1an/nam; tir 2016 dén 2021 1a 12 1an/nam. Dit liéu duoc tién xt 1y qua
ba budc trudc khi duge dua vao phan tich: i) Loai bo cac gia tri Null, dong thoi thay thé cac gia
tri d6 bang gia tri ndi suy (theo phuong phap Linear Interpolation trong thu vién Pandas cua
Python); ii) Gia tri ngoai lai khac thuong dugc kiém tra lai, néu d6 1a gia tri 15i thi thay thé bang
trung binh cta 4 gia trj gan d6 [27].

2.3. Phwong phap danh gia xu huwéng Mann—Kendall

Phuong phap Mann—Kendall 12 mot phuong phap thong ké phi tham sé dugc st dung dé kiém
tra xu hudng va tinh 6n dinh cua di liéu khong tuan hoan theo thoi gian [28], [29]. Xét chudi dit
liéu x4, X2, X3, -+ Xn-1, Xn biéu dién n diém gia tri, trong do x; 1a gia tri dir li¢u tai thoi dlemj Khi
do chi s6 thong ke Mann—Kendall S dugc tinh boi cong thuc (1):

S = Xi5' Xjiva sgn(xj — xi) )

Trong d6, sgn(x) = 1 néu x>0; sgn(x) = 0 néu x = 0 va sgn(x) = -1, néu x<0.
Phuong sai cua S duoc tinh theo cong thirc (2):
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VAR(S) =15 —[n(n—1)@2n+5) - XI_,(tp — D(2tp + 5)] @)
Trong do, g la so cac nhorn b cac gia tri dir liéu giéng nhau, t, 1a sd cac diém dir liéu trong
nhom thtr p. Chi s6 Mann—Kendall Z duoc tinh nhu cong thuc (3):
s-1
" [VAR(S)]Y/?’ 5>0
Z=0 ,S=0 (3)
_ S+l
" [VAR(S)]V/?’ 5<0
Néu Z > Za: Béc bo gia :thuyét Ho, tic 1a tpn tai xu hudng; nguoc lai, néu nhu Z<Zo: Chap
nhéan gia thuyet Ho (khong ton tai xu huéngbicn dong). Neéu Z mang gia tri duong thi xu huéng
tang, 4m la xu hudéng giam [30]. Nghién ctu st dung muc y nghia thong ké o = 0,05. Phan tich
Mann—Kendall bang package “pymannkendall” trong ngén ngir lap trinh Python [31].

3. Két qua va thao luan
3.1. Téng coliform trong nwéc mit tai cdc tram quan tric trén séng Sai Gon va Pong Nai

Két qua mo ta thong ké bo dir liéu tong coliform tai cac tram quan trac vé s luong dir liéu,
trung binh, do léch chuan, gia tri nho - 16n nhat, diém phan vi thir 25, 50, va 75 & bang 2, cho
thiy Tong-Coliform tai cac tram quan trac trén song Sai Gon tur 1921 dén 2145 MPN/100mL va
¢6 xu huéng tang dan tir thugng nguon Xuong ha ngudn song Sai Gon (tir SG1 Xuong SG3). Téng
coliform trén song Dong Nai tir 1969 dén 2064 MPN/100mL, coliform ciing tdng dan tir thuong
ngudn xuéng ha ngudn song Bong Nai (tir DN1 xudng DN3), tuy nhién, luong coliform lai giam ¢
tram DN4. Nhin chung, luong coliform trén song Sai Gon va Bong Nai van nam trong gioi han cho
phép theo QCVN 08-MT:2015/BTNMT cot A2 1 nudc mit ding cho muc dich cAp nudc sinh hoat
nhung phai ap dung cong nghé xir 1y phu hop (coliform < 5000 MPN/100mL), trir gia tri coliform
cua tram DN1 vao thang 7 nam 2018 (6400 MPN/100mL) va DN3 vao thang 4 nam 2017 (5850
MPN/100mL). Ngoai ra, gia tri trung binh cua tong coliform tham chi van nam trong gidi han cho
phép theo QCVN 08-MT:2015/BTNMT cot Al la nuc mit ding cho muc dich cAp nudéc sinh hoat
nhung phai ap dung cong nghé xi 1y thong thuong (coliform < 2500 MPN/100 mL) (Hinh 2).

Luong coliform trong nuéc mit song Sai Gon va Pong Nai doan qua tinh Binh Duong cao hon
luong coliform trong nudc mat song Hau (1156-1657 MPN/100 mL) [32] nhung thap hon mot s6
khu vuc thugc tinh Hau Giang (3225-15275 MPN/100 mL) [32], An Giang (11067-31363
MPN/100 mL) [33], Pong Thap (1708-25300 MPN/100 mL) [34], Tra Vinh (153229 MPN/100
mL) [35], thanh phd Can Tho (19140-28600 MPN/100mL) [36]. Khac véi khu vigc Dong Nam Bo
(vi dy Binh Duong), 6 nhidm vi sinh vat da tré thanh mot vin dé dang lo ngai tai ving Ty Nam
Bo. Nguyén nhan dan dén sy hién dién cao cua coliform, tham chi vuot qua quy dinh quy chuan k§
thuat quoc gia Vé nudc mit, ¢ thé lién quan dén viéc xa luong I6n chat thai hiru co vao song. Cac
ngudn chinh cua chat thai nay 1a cac trang trai nudi thiy san, ruong la, cac nganh céng nghiép ché
bién thuy san va cac hoat dong cong nghiép khac [37]. Sir dung nudc c6 mirc do coliform cao co
thé dan dén mot sé van dé sirc khoe con nguoi nhu bénh duong rudt, sot, tiéu chay [38].

Bang 2. Thong ké mé ta dir liéu tong coliform tai cdc tram quan trdc tir ndm 2015 dén 2021

Pic diém dir lidu SG1I SG2 SG3 DNI __DN2 DN3 DN4
S8 dit lieu (N) 78 78 78 78 78 78 78
Trung binh (Mean, MPN/100ml) 1921 2048 2145 2010 2021 2064 1969
Do lach chuan (Std, MPN/100ml) 974 845 863 1183 985 999 1042
Cuc tiéu (Min, MPN/100ml) 400 220 175 40 100 145 80
25% (MPN/100ml) 1200 1750 1550 1100 1350 1350 1100
50% (MPN/100ml) 1100 700 1000 1700 1200 1200 1300
75% (MPN/100ml) 2300 2450 2550 2800 2550 2550 2400
Cyc dai (Min, MPN/100ml) 4600 4450 4450 6400 4450 5850 4600
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Tram quan trac

Hinh 2. Biéu d6 hop thé hién phdn phdi dit liéu tong coliform tai cdc trgm quan trac
twe nam 2015 den 2021

3.2. Pdnh gid xu hwéng bién déng téng coliform tai cdc tram quan tréc trén song Sai Gon va
Dong Nai

Két qua kiém dinh Mann—Kendall cho thay & tong coliform cé xu huéng tang, c6 ¥ nghia
théng ké (p <0 ,05) ¢ tat ca cac tram quan tric trén séng Sai Gon va Dong Nai (Bang 3). Trén
song Pong Nai, tong coliform & tram DN3 c6 xu hudng ting manh nhét (Z = 5,04, d6 dbc—slope
= 24), sau d6 la BDN4 (Z = 4,97, slope = 24) va BDN2 (Z = 4,42, slope = 22,22). Do tram DN2,
DN3, DN4 danh gia chat luong nuéc mit ddu vao cho nha may cap nude Tan Hiép va Tan Ba
nén can phai chu y theo ddi lugng coliform trong thoi gian tiép theo. Trén séng Sai Gon, tong
coliform ¢ tram SG1 ¢6 xu huéng ting manh nhét (Z = 4,98, slope = 20), sau d6 1a SG2 (Z =
3,68, slope = 13,63). Tram SG1 va SG2 quan tric chat lugng nude dau vao cho nha may & thanh
phd Thit Dau M6t nén lugng coliform ciing phai duoc luu y trong thoi gian sap téi. M6 hinh hdi
quy ciing cho thiy xu hudng ting dan cua tong coliform ¢ tat ca cac tram quan trac tir 2015 dén
2021. Vi tri SG1, N2, DN3, DN4 la cac tram c6 xu hudng ting manh nhat véi hé sé xac dinh
(R? lan luot 1a 34,34; 35,63; 38,29; 33,26 (Hinh 3, Bang 4). Xu huéng ting coliform & song
Dong Nai manh hon séng Sai Gon.

Sur gia tang cua tong coliform trong nguon nudc mat séng Sai Gon va Pong Nai cé thé dén tir
nhiéu nguyén nhan nhung chii yéu tir nude thai, chat thai sinh hoat va nong nghiép. Tinh Binh
Duong c6 nhiéu do thi Ién nhu TP. Tha Dau Mét, TP. Di An, TP. Thuan An, TP. Tan Uyén, véi
nudc thdi do thi khoang 320.000 m®/ngay [39]. Gia tri trung binh cua téng coliform nhin chung
van con nam trong giGi han cho phép; tuy nhién, tong coliform lién tuc ting trong giai doan 2015
dén 2021, chimng t6 hé théng cac nha may xir Iy nudc thai ¢ Binh Duong dang phai dbi mit véi
ap luc xir Iy ngay cang 1on. Ngoai ra, tinh hinh xtr 1y chat thai, nudc thai néng nghiép va sinh
hoat & cac khu vyc néng thon cua tinh Binh Duong ciing can phai dac biét quan tam vi coliform
c6 trong chat thai ciia nguoi va vat nudi co thé bi ro ri thai ra ngudn nuéc mat dan dén ting
coliform trong thoi gian qua. Ngoai ra, nhom vi khuan coliform c6 thé phat trién manh trong diéu
kién moi truong nudc bi pha dudng va nhleu chit lo lung [40]. H5 Dau Tiéng va Tri An la ngudn
cung cip nude cho séng Sai Gon va Pdng Nai dang bi phii dudng tir cac hoat dong nudi ca be,
nuéc thai sinh hoat, va rira tréi bé mat [41] — [43]. Pay cling 1a nguyén nhén gbp phan vao xu
hudng tang dan cua tong coliform ¢ tat ca cac tram quan trac trén song Sai Gon va Pong Nai.

Dé co glal phép quan 1y hiéu qua coliform trong ngudn nuée trén song Sai Gon va bong Nai,
dja phuong can trién khai mot sé noi dung: (i) Panh gia cong suit va hi¢u qua cua cac nha may
xu ly nude thai trén dia ban; (i) Xt 1y va quan ly chat ché nguon chat thai, nuoc thai nong
nghiép va sinh hoat & khu vue nong thén; (iii) Danh gia mdi quan hé chi phol ctia mot sb yéu t6
mdi truong (nhiét do, pH,...) d&én tong coliform, bién dong trong cac yéu tb moi truong 1a dau
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hiéu canh béo tang/giam lugng coliform trong nuwéc mat; (iv) Khi téng coliform ting cao, can chu
v theo d6i mot s6 nhoém vi sinh vat gy bénh nhu Escherichia coli, Salmonella spp., Vibro spp.,

Giardia lamblia, Cryptosporidium parvum,...

Béing 3. Két qud phdn tich Mann—Kendall xu huéng bién dgng tong coliform tai cdc tram quan trac
ter 2015 den 2021. Gia tri p < 0,05 dwoC in d@gm

Tram Xu huéng Z p Tau S Var S Slope Intercept
SG1 Tang 4,98 6,15e-07 0,38 1152 53281 20 1230
SG2 Tang 3,68 0,0001 0,29 895 53417 13,63 1675
SG3 Tang 2,72 0,006 0,21 632 53570 11,11 1772
bNI1 Tang 3,99 6,43e-05 0,30 924 53342 20,31 1317
DPN2 Tang 4,42 9,84e-06 0,34 1024 53556 22,22 1294
DPN3 Téang 5,04 4,52e-07 0,38 1169 53587 24 1276
bN4 Tang 4,97 6,67e-07 0,38 1169 53587 24 1276
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Hinh 3. Biéu d6 xu huong bién dong tong coliform (x 1000) tai cdc tram quan trdac tir 2015 dén 2021.
Nam 2015 (Dot 1 - 6), 2016 (Pot 7 - 18), 2017 (Dot 19 - 30), 2018 (Dot 31- 42), 2019 (Dot 43 - 54),

2020 (Pot 55 - 66), 2021 (Pot 67 - 78)

http://jst.tnu.edu.vn

78

Email: jst@tnu.edu.vn



TNU Journal of Science and Technology 228(14): 72 -81

Bang 4. M6 hinh héi quy xu hirong bién déng tong coliform tai cde tram quan trdc tir 2015 dén 2021.
Gia tri p < 0,05 dwoC in d@gm

Tram M6 hinh R’ F p-value
SG1 Coliform (SG1) = exp(6,44 + 0,16*sqrt(Thai gian)) 34,34 39,76  <0,0001
SG2 Coliform (SG2) = (34,96 + 0,22*Thoi gian)"2 24,07 24,10 <0,0001
SG3 Coliform (SG2) = exp(7,18 + 0,009*Thoi gian) 13,78 12,15 0,0008

bN1 Coliform (BN1) = exp(6,25 + 0,18*sqrt(Thoi gian)) 23,04 22,75 <0,0001
bN2 Coliform (BDN2) = (22,15 + 3,55*sqrt(Thoi gian))*2 35,63 42,08 <0,0001
bN3 Coliform (PN3) = (22,32 + 3,61 *sqrt(Thoi gian))"2 38,29 47,17 <0,0001
bN4 Coliform (DN4) = (21,54 + 3,53*sqrt(Thoi gian))"2 33,26 37,88 <0,0001

Phén tich xu huéng bién dong chét luong nuéc co y nghia quan trong trong viéc dé ra cac
chinh sach bao v¢ nguon nude. Phuong phap ap dung ky thuat thong ké bang phan tich xu hudng
Mann—Kendall 1a giai phap hitu hiéu cho van dé nay. Thong qua d6 c6 thé biét duoc chiéu huéng
bién dong tich cuc hay tiéu cyc thuc trang chat lwvong cia ngudn nudc. Phuong phép phan tich xu
hudng da dugc tng dung rong rai va dang tin cy trong viéc danh gia tong thé chat luong nudc
miat & nhiéu dia phuong ¢ Viét Nam nhu ha luu song Cu D¢, ba Nang [44], Hué [ [18]. Ngoai ra,
phan tich xu huéng ciing dugc wng dung rong rii dé danh gia bién dong cua cac yéu td khi twong
nhu lugng mua [45], [46], nhiét do [47], myc nudce [48]. Do do6, phén tich xu huéng la phuong
phap théng ké don gian nhung rat hiéu qua trong viéc danh gia tong quat dé dua ra chién luoc
quan 1y va str dung bén viing ngudn tai nguyén nudc.

4. Két luan

Nghién ctru ndy cung cap thong tin khoa hoc Vé tong coliform trong nudc mit song Sai Gon va
song Dong Nai doan chdy qua dia ban tinh Binh Duong. Nhin chung, gia tri trung binh cua tong
coliform van nam trong giéi han cho phép vé chét luong nudc mat; tuy nhién, _nghién cau cho thay
lwong coliform ¢ xu huéng ting dan & ca 2 song tir 2015 dén 2021. Séng Pdng Nai ¢6 xu hudng
tang manh hon song Sai Gon. Day 1a dau hiéu chat lugng nudc mat c6 xu hudng bién doi xau di
trong nhimg nam gan day. Do do, chit luong méi trudng nu6ce cin quan tim theo doi trong thoi
gian t6i vi song Sai Gon va Pong Nai 1a nguon cung cip nudc chinh cho san Xuat va sinh hoat &
tinh Binh Duong.

L&i cam on
Nghién ctru nay dugc thuc hién véi su hd tro caa Truong Dai hoc Thi Dau Mot.
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