HOI NGHI KHOA HOC TOAN QUOC VE SINH THAI VA TAI NGUYEN SINH VAT LAN THU BA

DANH GIA HIEN TRANG MOI TRUONG NUGC SONG HUONG
QUA NHOM SINH VAT DAY CO TRUNG BiNH

NGUYEN DINH TU, NGUYEN VU THANH

Vién Sinh thdi va Tai nguyén sinh vt

PAO PINH CHAM

Vién Dia ly

Hién nay, mdi trudng nude sdng Huong dang bj anh huéng rét 1m tir cac hoat dong cua con

nguoi. Hang ngay, séng Huong phéi ganh mét lugng nude thai sinh hoat rit Ién khong nhimg tir

thugng ngudn ma con tir chg Dong Ba, bénh vién Trung uong Hué, cic khach san... Ngay nay,

trong quan tric moi trudmg nudce, ngodi viée sur dung cac phuong phap phén tich ly hoa hoc

thong dung dé xéc dinh thanh phén, ham lugng cdc chat 6 nhiém thi phuong phép sinh quan tric

mdi truomg dugc nhiéu nude sir dung va di mang lai hiéu qua cao. Trong 406, tiéu bleu la su

dung cac nhém dong- thgc vat chi thi mdi trudmg-nhu tao, phiéu sinh, giap xac, tuyén tring,

dong vét khdng xuong song ¢& 1én va trung binh (DVKXSTB)... Trong nhom DVKXS ¢ trung

binh thi Tuyen trung (Giun tron - Nematode) dugc chi trong nghién clru va str dung rong rai dé

danh gia chat luqng mdi truomg nude & modt s6 luu vuc sdng cua Viét Nam nhu sdng Cém (Hai

Phong), song Ciu, song Chu (Thanh Hoa) va ving dat ngap nudc Pdng Thap Mudi, ving dat

ngdp mén ven bién mién Trung va rimg ngip min Cén Gio, Bac Liéu... (Nguyén Vi Thanh,
2003, 2005, 2007).

I. PHUONG PHAP NGHIEN CUU

Péi twgng: Nhém dong vat day khong xuong séng cd trung binh, chu yéu tap trung vao 2
nhém chinh & Nematoda (Giun tron hay Tuyén tring) va Copepoda song & day.

Vj tri diém thu mdu: Doan séng Huong chay qua thanh phd Hué va kéo dai dén cira bién.
MAu thu tai 7 diém (Tuan: SH1; Dép Thao Long: SH2, Bén Thuyén Tp. Hué: SH3; Cira Thuén
An: SH4; Sinh: SH5; An cyu: SH6; Phi Hi¢p: SH7).

Thu mau Thu méu bing bng nhua chuan dai 40cm, dudng kinh 3,5cm tuong duong véi
lugng trdm tich cin thu la IOOCm Toan bd mau duge cho vao IQ nhya dugc ¢ dinh bing
Focmalin néng 10%. Tach loc mau: Str dung phuong phép tach loc mau ctia Somerfield HM va
Warwick R.M., 1996. Dém s6 lugng va phan loai nhom DVDKXS: Toan bo nhom DVDKSX
¢d trung binh dugc dem va phén loai dudi kinh lup theo khoa phén loai cua Higgins and Thiel
(1988) Gap nhat mau tuyen trung va lam trong: Nhat ngau nhién it nhét 200 ca the/mau (hodc
tAt ca tuyén trung néu sb luong ca thé tuyén tring nho hon 200 ca thé). Sau khi nhat du s luong
Tuyén tring, qua trinh lam trong, lén tiéu ban va phén tich dén loai. Phan loai Tuyen trung: Su
dung khoa phén loai “Giun tron song ty do” cua Nguyen Vii Thanh, 2007: Bing hinh anh
(pictorial key) ciia Zulini, 2002. X ly s0 liéu: bing phan mém Excel, Primer VI, Statatistica 7.0.

IL KET QUA NGHIEN CUU

1. Chi tiéu thay 1y héa nuée song Huong

Két qua phan tich m:’iu nuée o bang 1 cho thiy nhiét do (1°C) va d¢ pH tuong déi én
dmh gitra cac diém thu mau, ToC dao dong trong khoang 28°C dén 30°C trong 2 lan thu

mau trong nam. pH tai 7 diém thu miu nam trong khoang 6 dén 8,5 trong gidi han cho
phép ddi v&i nguon nudce loai A theo ti€u chudn Viét Nam (TCVN 5942: 1995). Tai
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diém Bén Thuyén thanh phd Hué (SH3) thi 46 pH cao nhét véi pH = 7,9 con d6 pH do
duoc thép nhét tai 4 diém: SH2, SH4, SH6 va SH7 vao dqt thang 7/2008 (pH = 7,1).
Sang thang 11/2008 thi dé pH do dugc ¢ diém SH6 la cao nhat (pH = 7,7).

- Bang 1
Két qua phén tich nuréc song Huong & hai dgt thu mau clia nim 2008
Dia TC pH DO (mg/l) P§ duc (mg/l) NaCl (%)
diém T7 Ti11 T7 T11 T7 T11 T7 T11 T7 T11
SH1 28,7 27,7 7,5 7,3 6,0 5,5 103 110 0 0
SH2 30,3 29,3 7,1 7,2 5,5 5,4 88 98 2 3
SH3 28,1 28,1 7,9 7,5 4.8 49 71 89 0 1
SH4 28,2 28,0 7,1 7,1 6,2 6,1 133 123 2 3
SHS5 29,2 28,2 7,5 7,2 5,6 5,4 46 56 0 1
SH6 294 28,2 7,1 7,7 4.9 4.8 40 78 1 1
SH7 29,2 28,5 7,1 7,1 5.6 5,8 96 96 0 0

Nong d6 6xy hoa tan DO do dugc tuong déi thap, nim trong gidi han cho phép dbi véi
nguon nudc loai B nhung thip hon so v6i gidi han cho phép déi véi ngudn nugce loai A. Hai
diém SHI (Tudn) va SH4 (Cira Thuin An) dat TCVN 5972 : 1995 db6i véi ngudn nudc loai A.
Diém SH3 (Bén Thuyén thanh phé Hué) c6 ndng d6 6xy hoa tan thip nhit DO 4,8 mg/l. Thang
11 ndng d6 6xy hoa tan (DO) cao nhit ciing méi chi dat 6,1mg/1 tai diém SH4, thép nhit vin 14
4.8 mg/l, khong ¢6 su bién dong nhiéu so véi lan quan tric thang 7/2008. Bd duc cao tai céc
diém thu mau, co diém d9 duc 1én téi 133mg/l (SH4), noi thép nhét 1a 40mg/1 (SH6). Nguyén
nhén chu yéu din t6i do duc cao 1a do vi tri l4y miu gin bo va ldy miu & tang day. b6 min
(NaCl) cia nudc tuong doi thap, chi yéu bang 0 do séng Huong c6 hé théng dap ngin min
Thao Long khéng cho nudce bién tran vao. Tai Cira bién Thuan An va dap Thao Long thi ¢ man
18n t6i 3%o. Ndng dd NaCl c6 chidu huéng ting 1én tai viing ha lwu clia ddp Thao Long.

2. Ciu tric trim tich day tai song Huong

Theo két qua nghién ciru miu tram tich day séng Huong tai hai dgt thu mau thi ty 18 soi va
cudi nhd chiém ty 1€ thap tir 0,02% dén 9,15%. Ty 18 so6i cudi thap nhét tai cac khu vuc SH3
Bén Thuyen thanh phé vdi 0,02%. Riéng ¢ diém SH7 (Phu Hiép) ty le nay cao hon so véi cac
diém quan tric khac véi khoang 9%. Chiém ty 1& 16n nhét trong 16p trim tich day song Huong
la cat min véi nhiéu kich c& khac nhau trong d6 cat c6 dudmg kinh 0,063mm chiém ty 18 cao
nhét ¢6 noi Ién t6i 60% tong sb cip hat. Trong ci hai dot quan tréc tai hai diém SH3 (Ben
Thuyen thanh phd) va SH6 (An Cyu) thi ty 1¢ hat cat chiém chi yéu véi 72,44 va 94-95% tong
s6 hat trAm tich. Riéng d6i v6i bun min chiém ty 18 khong phai la thip nhung khéng dic trung
cho dang tram tich d4y séng Huong.

3. D} da dang ciia nhém PVDKXS ¢ trung binh

Thanh phin, s6 lugng cdc nhém déng vat day khéng xuong séng c& trung binh tai 7 diém
quan tric trén séng Huong dugc thé hién qua bang 2. Tir bang 2, ta thiy Tuyén tring, Giap xac
chén chéo, Giun it to 1a 3 nhém thuong xuyén xudt hién trong cdc mau phan tich, 2 nhém cén
tring nudc va nhén nudc xudt hién khéng déu, ching ta chi bit gap thiy & méot sé miu, mdi
méau chi ¢6 1 dén 3 ca thé. Nhom Tuyén tring c6 s6 lugng ca thé nhidu nhat trong cac nhém c
mit tai 16p tram tich ddy séng Huong, dao dong tir 12 dén 156 c4 thé /mAu nghién ciru. Ti 1é cac
nhém DVDKXSTB dugc thé hién qua hinh 1, Tuyén tring 12 nhom chiém ti 1& cao nhét tir
44,25% cho dén 72,19% (SHI - ngd ba Tudn). Sau dé la diém SH2 (dap Thao Long) chiém
70,34%. Diém thu miu c6 sb lugng Tuyén trung it nhét 1 diém SH7 (Pha Hiép) véi 44,25%.
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Buang vi tri thr hai sau Tuyen trung la Giap xac chan chéo day véi s6 lugng ca thé tuong déi én
dinh tai cdc diém thu mau, luén chiém tir 20% den 30% tong s6 cé thé trong mot miu, Riéng ¢6
diém SH7 (Pha Hiép) chi chiém 3,54% trong tong sb ca the dong vat khéng xuong song cd
trung binh tai khu vuc nay. Day la diém c6 su phong phu vé thanh phan loai DVKXS ¢ trung
binh véi su c6 mét cua ca 5 nhém loai nhung so lugng ca thé trong timg nhom loai khdng cao.
Dic biét tai diém SH7 sb luong ca thé Giun it to (Ol igochate) nhiéu nhét trong 7 diém nghién
ctru vai 20,35% trong khi d6 tai diém SHI (ngd ba Tuan) thi chi ¢6 0,84% ma théi.

Bang 2
S6 lugmg, thaph phin cic nhém dQno vit khdng xuong song va ti 1§ N/C Nematodes/Copepods)
tai cic diém nghién ciru thang 7 va 11 nim 2008

Tuyén | Giap xéc Cén tring | Nhén

d*')‘ia trung chan chéo Giun it to nuéc nude Khac NiC
iem
T7| TI1| T7| TI1| -T7| TI11| T7| T11| T7| T1l} T7| Tii| T7| TII
SHI 86 | 156 19 25 1 4 1 1 0 0 12 19 45 6
SH2 30 36 19 20 2 5 1 1 2 1 6 8 2 3
SH3 17 | 337 2 2 8 19 1 1 2 1 8 11 12 13
' SH4 12 17 5 7 5 4 1 1 7 5 6 6 2 3
SHS 9 34 7 12 6 6 0 0 0 0 9 12 2 3
SHé6 30 93 2 8 8 0 0 0 0 11 31 13 12
SH7 25 106 11 30 27 27 1 2 4 4 7 17 3
. = b
= ,”"//_,‘ Ladntrirg
10.0 '-a- ' B o::‘:'*"*
b ~. k ¢ Chnwung nvbe
an . Hhganuoy
32 a9 . LT e

Hinh 1: Ty 1§ phin trim cdc nhém djog vit khong xuong sdng ¢& trung binh
thang 7 (a) va thang 11 (b) nam 2008
4. Méi trong quan giira nhém DVKXS c& trung binh véi thong s6 mdi trudmg
M4i tuong quan (R) gitta nhém DVKXS cd trung binh va chi s& 1y héa cuia nudc tai cac
diém nghién ctu duge thé hién qua bang 3.

Nhu véy trong 14n thu miu thang 7 nam 2008. Hq: sb tuomg quan gilia cac nhém bVDKXS
¢d trung binh déu khéng c6 y nghia (voi mirc sai s6 <5%). Diéu nay ching to rang s lugng clia
céc nhém DVDKXS ¢& trung binh khong chi hoan toan phu thudc vao cac yéu t6 thuy héa ma
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:0n phu thude vao céc yéu td khac nhu cau tric trdm tich day, tbc d6 dong chay... Trong thang
(1 thi duy nhét chi c6 nhém Nhén nudc c6 méi trong quan (R = -0,9) véi yéu t6 nhiét do ma thoi.

Bang 3

Hé sé tuong quan giira chi sd Iy héa ciia nuée va mat d) PVKXS ¢ trung binh thang
7 va thang 11 nim 2008 v&i mitc y nghia p < 0,05 -

] Chi sb thity héa
Nhom DVKXS ©C pH DO (mg) | Tu(mgl) | NaCl(mgl)
Tigtn wong 05 ] 05 | 04 | 04 | 04 | 03 ] 02 | -01 | -01 ] -06
Gikp xéc 04 | 01 ] 03 | 07 | 06 | 06 | 01 | 01 | 03 | 00
Giun it to 06 | 00 | 05 ] 01 | -07 | 03 | 02 | 01 | -01 | 02
Con tring 04 | 0.0 | 02 | -04 | 04 | 02 | 04 | 06 | -04 | 0.0
Nhén nuéc 03 | 09" | 04 | 04 | -02] 07 | 06] 06 | 00 | 02
Khac 04 | -01 | 03 | 06 | 06 | 05 | 06 | 06 | 00 | 07

5. Cac chi s6 sinh hoc
Chi s6 N/C (Nematodes/Copepods):

"Theo Warwick (1981), ddi v6i nén ddy c6 cing mét kiéu cdu tric trdm tich thi ty 16 N/C c6
moi quan h¢ chit ché vdi qué trinh thay doi chat lugng nude mat va néu ti 1¢ N/C = 40 (doi vai
bun min) va > 10 (d6i voi cét thé) thi mi truong nudc dugc coi 1a bi 6 nhiém.

Qua nghién ciru cdu tric co hoc cla trdm tich day séng Huong thiy ring, hat trdm tich day
chii yéu 1a loai cat tho, két hgp v6i ty 16 N/C tai bang 2 thi hai diém: Bén Thuyén thanh phd
(N/C 1a > 13) va An Cuu (N/C > 12) xuét hién d4u hiéu 6 nhiém hitu co ngudn nudc mit. Vi
diém Bén Thuyén thanh phé 12 noi neo d'c_iu ctia cac tau thuyén phuc vu hoat déng du lich trén
séng Huong cua nguoi ddn thanh phé Hué, cho nén sy tac dong cua hoat dong du lich nay tdi
mbi trudong nudc mat la rat 16n, gay anh hudng tGi bién dong vé sb luong ca thé DPVKXS c&
trung binh, déc bigt 1a dbi v6i Tuyén tring va Gidp xac chan chéo. Con diém An Cuu 1a noi phat
trién loai hinh dich vu nhu quén 4n, nha hang, ngoai ra tai khu vuc nay nuéc thai sinh hoat cua
cac ho gia dinh thai tryc tiép xubng song. Qua 2 lin thu mau thi gid tri cua ti 18 N/C tai 2 dia
diém khéng cé sy chénh 1¢ch dang ké. Nhu vay cé thé ket ludn ring tai hai diém nay, nguyén

nhén chinh d& ngudn nudc bi 6 nhiém 1a do tac dong truc tiép clia con ngudi.

D¢ da dang sinh hoc cia quin xa Tuyén tring:

Thanh phan lodi Tuyén tring: DA xac dinh dugc 29 loai Tuyén tring trong c4c mau thu théng 7 va
34 loai tir mAu thu thang 11. O Hué thang 11 14 miia mua, 1am ting luu lugng dong chay séng Huong,
cd vaJ trd hoa tan céc chét hitu co. Cac chit gay 6 nhxem moi trudmg duge hoa lodng. Mot s6 loai
Tuyen tring song tir do trong tang trén di chuyén xubng ting day. Do vy, khi phan tich mau thudng
bt gap mét sb loai Tuyén tring song ty do trong nudec.

Chi sé da dang sinh hoc:

+ Chi sé da dang Margalef (d): Theo bang 4 diém SH1 (nga ba Tuén) c6 chi s da dang d 1
cao nhét do s6 lugng loai cao, thang 7 thu duoc 16 loai, thang 11 1a 20 loai va sb luong cé thé
phong phi. Riéng ¢ diém SH4 (Cira Thudn An) chi sé da dang “d” thang 11 giam manh so véi
thang 7, giam tir 2,3 xuéng con 0,8 do sb lugng loai giam tir 10 loai xudng con 5 loai vao thang
11 Su thiéu hut loai din dén sy suy giam do da dang sinh hoc, nguyén nhén do tic dong cua cac
yéu té ngoai canh 1am anh hudng t6i méi trudmg song cua loai sinh vét. Thich nghi la mét loai
phan mg thuong gép trong tu nhién, qua do tu nhién chon loc dugc nhimng loai, ca thé co slrc
chdng chiu tét nhét, nhimg loai khong cé kha nadng thich nghi s& bi dao thai. Do d6 su mét can
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bang loai .c!ién ra, xuét’ hién loai uu t'hé dic trung cho méi truomg sbng cua chung. S§ lugmg loai
khoéng nh}eu .nhlmg sO lugng cgi thé loai phat trién manh. Dién hinh tai diém SH6 va SH7 sb
luong loai chi c6 5 loai nhung s6 lugng c thé 1én t6i gan 300 con.

+ Chi s da dang H’: Cén cir vao bang 4 ta thdy chat lugng nudc séng Huong tai 7 diém
nghién ciru dugc phan cap thanh 3 mirc: nudc sach, hoi 6 nhiém va & nhiém. Trong do dang Tuu
y c6 ba diém SH3, SH5 va SH7 co sy bién déi mirc d 6 nhi&m theo thang, thang 7 chi sé H’ tai
3 diém trén c6 gia tri nam trong khoang 2 - 3 nén chi ¢ mirc hoi 6 nhiém nhung sang thang 11
chi s6 da dang sinh hoc giam xudng mic 1 - 2, ¢6 nghia la chét lugmg.

Bang 4
Chi s6 da dang sinh bgc cia Tuyén tring tai cic diém nghién ciru

(Dia ditm Tong s6 loai Téng sb c4 thé d H'(log2) |
T7 T11 T7 T11 T7 T11 T7 T11
SH1 16 20 257 468 2,70 3,09 3,51 3,33
SH2 8 10 91 109 1,55 1,92 2,60 2,76
SH3 10 5 50 95 2,30 0,88 2,48 1,14
SH4 8 8 33 52 2,00 1,77 2,83 2,52
SHS 6 9 27 101 1,52 1,73 2,33 1,94
SHé6 5 5 90 278 0,89 0,71 1,53 1,21

SH7 3 9 74 319 1,63 1,39 2,19 1,35 )

Nuéc bi giam sat, mic do 6 nhiém ngay cang tang. Tai diém SH1 (nga ba Tuan) véi H' =
3,51 va 3,33 trong khoang 3 - 4,5 nén ¢6 thé két luin chit lugng nudc & déy sach, chua bi tac
dong boi cac yéu tb gay 6 nhiém. Diém SH6 (An Cyu) chi s H’ thdp 1,53 va 1,21 nam trong
khoang 1 - 2 img v6i ngu?)n nudc bi & nhiém, tai day trong ca hai dgt thu mau két qua thu duge
déu cho thiy chi sé H’ nho hon 2, chimg to tai day quin xi Tuyén triing chiu nhimg tic dong
tiéu cuc cua yéu t4 ngoai canh.

6. Mbi tuong quan giira cic chi s6 da dang sinh hgc va céc chi tiéu 1y héa cia nudc

Qua bang 5, ta thdy ring mdi tuong quan giita cic chi s& da dang sinh hoc va céc chi tiéu
thuy ly héa cua nuéc qua 2 13n thu mAu va cac yéu td thiy hoa do dugc tai hién truomg thi déu
khong chit ché & muc y nghia p< 0,05. Duy nhat chi ¢6 chi s6 H’ co mdi trong quan (R=0,1
va 0,8 ) v&i do man cua nudc trong ca hai lan thu mau. Riéng lan thu m?iu_thér}g 11 thi tong so
c4 thé Tuyén tring c6 mbi tvong quan R = -0,5 véi dd mén. Do vay c6 the khang dinh d6 man
cla nudc ¢ anh huong tdi dé da dang cua quan xa Tuyén tring. Chimg t6 chi s6 da dang H’ ¢é
y nghia trong danh gia nhimg tac dong cua cac yéu t6 ngoai canh dén chat lugng nudc dac bigt
d6 min.

Bdng 5

H¢ s twong quan giira cic chi s6 da dang sinh hoc va céc chi s0 1y héa cia nudc
trong thang 7 va thang 11 nam 2008 véi mirc y nghia p < 0,05

Chi sé da dang sinh Théng s6 MT
hoc T pH DO Tu NaCl
S -0.3 0.1 0.4 -0.3 0.2 0.4 0.5 04 -0.5 | -0.5*
N -0.3 0.4 0.1 0.2 0.2 -0.2 0.2 0.2 02 | -08
d 0.1 -0.2 -0.2 | -0.7 0.7 0.7 0.9 0.4 0.0 -0.3
H’ 0.2 00 | -06 | 00 | -03 -0.1 0.6 -04 | 0.1* | 0.8*
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7. Hién trang chit lugng nudc séng Huong thé hig¢n qua dudng cong phong phit ABC

Trong cac doé thi dudi ddy, khi dudng cong sinh khdi nim phia trén dudmg cong vé thanh
phén loai néi 1én ring nhimg diém quan tric d6 duge coi la sach, chua bi tic dong nhidu. Néu
hai duong cong d6 giao thoa 1an nhau thi né biéu hién tinh trang madi truomg dang bi téc dong.
Nguge lai, neu dudng cong sinh khdi ndm phia dudi cta ducmg thanh phén loai thi né bidu hién
chit lugng nudce dang bi x4u di va c6 thé bi coi 1a dang bi 6 nhiém.

III. KET LUAN

Qua s6 liéu phan tich mau déng vat khéng xuong séng c& trung binh Mieofauna tai Iop trAm
tich day séng Huong, trong téng s6 5 nhém DVDKXS (Tuyén triung, Gidp x4c, Giun it to, Nhén
nude va Con trang nudce) thi nhom Tuyén tring chiém ty 16 cao nhét tir 50% dén 80%, sau do 1a
Gidp xéc va Giun it to. Thong qua ty 1& N/C nhan thdy chét lugng nude séng Huong tuong dbi
tét, sach. Nhimg ¢6 hai diém 1a SH3 (Bén Thuyén thanh phd) va SH6 (An Cuu) nuéc bé mit da
bi & nhiém bai céc téc dong clia con ngudi.

Cin cir vao két qua phan tich cac chi s6 da dang sinh hoc, duong cong phong phti ctia quan
x@ Tuyén tring c6 thé két luan hién trang méi trudng nude séng Huong qua sinh vét chi thi nhu
sau: Nhém 1 bao gém cac diém ngi ba Tuin, ddp Thio Long va Cira Thuan An, chit lugng
nude tai ddy chua c6 ddu higu 6 nhiém. Nhém 2 gdm hai diém Ngi ba Sinh va Phu Hiép cho
thdy chit luong nudc tai day c6 ddu hiéu bi 6 nhiém nhe.

S s = e o
lf‘J’X“:‘ Y & i

PhuAHIQp i

Hinh 8: So d thé hién hién trang chit luqug nwéc song Huong nim 2008
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Nhém 3 gom B'éln Thuyen thanh phd va An Cyu, chit luong nudc tai day da bj 6 nhidm tuy
n}’uen sy phan biét gitra nhom 2 va 3 chua r6 rang va dé dang bi thay ddi theo thoi gian hodc khi
¢6 nhitng tac dong tir yeu t0 bén ngoai vao mdi trudmg. -
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USE A MEIOFAUNAL COMMUNITY AS THE BIOINDICATOR
FOR ASSESSING WATER CURRENT INVIRONMENT
OF HUONG RIVER, HUE CITY

NGUYEN DINH TU, NGUYEN VU THANH,
DAO DINH CHAM

SUMMARY

The first result on meiofaunal invertebrates in the Huong River was given. In total, 5
meiofaunal groups such as Nematoda, Harpacticoida, Oligochaeta, Ciliophora, Cladocera were
recognized. Among them, Nematoda was the most predominant group which consists of 50% -

80%

inds in an every collected sample. Harpacticoida followed, with 20% - 30% respectively

and other meiofaunal were less than 10%.

Based on the ratio of Nematoda/Copepoda (N/C), diversity index (H’) and abundance
biomass curve (ABC) in all investigated stations, we are temporary grouped that: Water quality
in three stations such as Ngi ba Tuln, Bap Thio Long and Cira Thudn An was unpolluted;
Water quality in two others stations Nga ba Sinh and Phu Hiép was slightly polluted and water
quality at the last stations City Boat Station and An Cyu station was polluted.
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