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Abstract: Van Long Wetland Nature Reserve is the 9" Ramsar of Vietnam, which has high
biodiversity. To assess water quality in this area, the present study initially used the Shannon-
Wiener Diversity Index (H") and 1Bl (Index of Biotic Integrity) of fish community collected in two
field surveys in September 2019 and May 2020. A total of 33 fish species belonging to 18 families,
8 orders were determined. The H' index was 1.983 and IBI as 32 indicated that the water quality in
the Van Long Wetland Nature Reserve was poor, probably influencing on aquatic organisms. In
general, physical-chemical analysis methods revealed that most of the water parameters in the
surface layer are good, but many parameters ranged from Bl to A2 levels, especially for TP
(Phosphate calculated as P) being at poor level of pollution (B1-B2). Thus, results obtained from
both bio-indices and physical-chemical analysis seem similar and indicate that the water in Van
Long Wetland Nature Reserve was not completely clean. This finding will contribute to providing
data for the conservation of biodiversity and ecotourism development in the reserved area.

Keywords: Wetland, Fish species composition, Index of Biotic Integrity, biodiversity indices, water
quality, Van Long.
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Budc dau str dung quan xi ca dé danh gia chat luong
moi truong nudc ¢ Khu bao ton thién nhién dat ngap nudc
Vian Long, tinh Ninh Binh

Ta Thi Thuy'”, Dang Thi Thanh Huong?, Tran Dic Hau?

YTruong Dai hoc Thii dé6 Ha Néi, 98 Duong Qudang Ham, Quan Hoa,’Ccfu Gidy, Ha Néi, Viét Nam
2Truwong Pai hoc Su pham Ha Noi, 136 Xudn Thity, Cau Gidy, Ha Néi, Viét Nam

Nhén ngay 16 thang 4 ndm 2021
Chinh sira ngay 12 thadng 6 nam 2021; Chap nhan dang ngay 24 thang 9 nam 2021

Tém tit: Khu bao ton thién nhién dit ngap nuéc (KBTTN DNN) Van Long, khu Ramsar thir 9
cua Viét Nam, noi c6 do da dang sinh hoc cao. bé danh gia chét lwong moi truong nude 6 KBTTN
DNN Vian Long nghién ctru ndy budc du sir dung chi sé da dang Shannon-Wiener (H’) va chi sb
t6 hop sinh hoc (IBI) cua quan xa ca dugc thu thap & 2 dot thuc dia vao thang 9 nam 2019 va thang
5 nam 2020. Tong s6 33 loai ca thudc 18 ho, 8 bo di dugc xac dinh. Chi s6 H” dat 1,983 va 32
diém IBI cho thiy chét luong nudc tai KBTTN DNN Van Long xép ¢ murc x4u, c6 thé anh hudng
t6i cac loai thuy sinh vat. Nhin chung chit lugng méi trudng nudc mit phan tich theo chi s thiy
ly, thay hoa dat mic tot, tuy nhién nhiéu chi tiéu dat mic B1 dén A2, dic biét la chi tiéu TP
(Photphate tinh theo P) la ¢ mirc xau (By- B2). Nhu vay, két qua danh gia theo hai phuong phap chi
s6 sinh hoc va phuong phap thuy 1y héa phan nao phu hop véi nhau va déu thé hién chat luong
nugec ¢ KBTTN DNN Van Long khong sach hoan toan. Ket quéa nghién ctru gop phan cung cap
dan liéu cho cong tac bao ton da dang sinh hoc va phat trién du lich sinh thaii & KBTTN BNN
Van Long.

Tir khéa: Dat ngap nude, thanh phan loai ¢4, chi sé t6 hop sinh hoc, chi s6 da dang, chét luong moi

truong nudce, Van Long.

1. Pat van dé

Khu Béo t6n thién nhién dit ngap nudc Van
Long 1a khu Ramsar thir 2360 cua thé giéi va
khu Ramsar thir 9 cua Viét Nam vao nam 2019.
Véi h¢ sinh thai ring tw nhién nai da voi, sinh
canh song cua loai Vooc quan dui tring quy,
hiém véi quan thé 16n nhat dugc ghi nhan &
Viét Nam [1]. Hé sinh thai dat ngap nudc véi
cac dong song, hd nude nong, tham thyc vat
ngap nudc phong phit 14 noi sinh séng thich hop
cua cac loai thiy sinh vat.

Gan day, Van Long la dia diém du lich sinh
thai hap dan, thu hat du khach trong va ngoai
nudc. Trong khi d6, hoat dong du lich va cac
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hoat dong nong nghiép c6 thé anh hudng dén
chat luong méi trudng nudc & cac thuy vuc
nudc ngot [2].

Cé 1a nhom dong vat dugc s dung nhiéu
trong danh gia chat luong méi trudng nudce [3].
Trong d6, chi sé t6 hop sinh hoc ca (IBI) la
phuong phéap tinh diém dwa trén 12 tiéu chi
thudc 3 nhom: thanh ph?m loai va sy da dang vé
loai, céu trac dinh dudng va su wu thé vé diéu
kién sbng. Phuong phuong phéap nay da duoc
ap dung trén nhiéu khu ~vuc khac trén thé gioi
[3]. O Viét Nam, chi s6 IBI duoc su dung dé
danh gia chét lugng mdi truong nude & cac luu
vuc nuée chay, nhu mot sé sudi cia KBTTN
Vinh Ctru, Pong Nai [4] hodc ving ven bién
ctra Hdi, tinh Thanh Hoéa [5]. Mat khac céc chi
s6 da dang ciing phan nao cho biét hién trang
moi truong va duoc st dung nhu chi sb quan
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trac da loai [10]. Tuy nhién, chua c6 nghién ciru
nao st dung chi s6 IBI va chi s da dang
Shannon-Wiener (H’) cua quin xa ca dé danh
gid chat lwong nuéc tai KBTTN DNN Van
Long cing nhu ¢ cac ving dat ngap nude khac.
Nghién ciru nay budc dau sit dung cau tric
quéan xa c4 dé tinh cac chi sb sinh hoc trén trong
danh gia chat luong mdi trudng nudce & khu vuc
nghién ctu (KVNC). Két qua cia cong trinh
nay 1a co s& khoa hoc cho bao ton da dang sinh
hoc va phat trién du lich sinh thi ¢ dia phuong.

2. Vit liéu va phwong phap
2.1. Thu va phan tich mau

Trong hai do¢t thuc dia: dot 1 tu ngay
21/09/2019 dén ngay 22/09/2019 va dot 2 tu
ngay 09/05/2020 dén ngay 10/05/2020, ludi,
Vot tay, chai duoc str dung dé thu tat ca mau ca
& ting dia diém trong khoang 30-45 phut va thu
mau tir ludi bat quai do nguoi dan dat bay. Két
qua thu dugc 560 mau ca tai 6 diém & KBTTN
DNN Van Long (Hinh 1).

Song py y

4
; 4o
VL6 1,04 %,
/,;.
5 %
Khu bdo ton
VL5 Thién Nhién
Vién Long
VL1
VL2
VL4
VL3

Gia Vin

Lkm

Hinh 1. So @6 dia diém nghién ciru
6 KBTTN DNN Van Long.

Mau c4 duoc chup anh tai thwa dia, bao
quan trong dung dich formalin 10% va luu gitt
0 phong thi nghiém c4, B6 mon Pong vat hoc,
Khoa Sinh hoc, Truong Pai hoc Su pham Ha
Noi. Mau ca duoc phan tich, dinh loai dua vao

dic diém hinh thai ngoai va dua trén cac tai
liéu: Nguyén Van Hao [6-8]; Kottelat [9, 10].

Trinh ty sip xép lop, bo, ho, giéng va loai
theo Eschmeyer [11].

2.2. Phuong phdp ding cdc chi 6 sinh hoc dua
trén quan xa ca dée danh gid chat lwong moi
truong nuoc

+ Chi s6 da dang Shannon-Wiener (H’):
e LN
N N

E=1

H = —

Trong d6: Ni: 1a s ca thé ctia loai thir i; N:
la tong sb ca thé cua tit ca cac loai bat gip
trong diém khao sat.

Viéc tinh toan xép hang chat lwong nudc
theo chi s da dang duoc thé hién & Bang 1.

Bang 1. Chi tiéu danh gid mtrc d6 6 nhiém moi
trueong theo chi so H’ [12]

H’ Xéphango | H’ Xép hang 6
nhiém nhiém
moi truong moi truong
nudc nudc
<1 R:Qit nhiém 3<H’ | Khong
ban <45 nhiém ban
1<H X 2 H > .
< Nhiém ban 45 Nudc sach
2<H’ | Nhiém ban
<3 nhe

+ Chi s t6 hop sinh hoc ¢4 (IBI): phuong
phap nay sir dung cach tinh 12 chi sé cta Karr
[3]. Ca 12 chi s duge danh gia theo thang
diém: x4u (1 diém), trung binh (3 dlem) va tbt
&} diém) (Bang 2), sau d6 dwa vao tong diém
dé danh gia thuy vuc theo 6 muc do nhu sau.
IBI < 12: 6 nhidm rit ning; 12-22: rat xau;
28-35: xau; 39-44: trung binh; 48-52: tot va
58-60: rat tot (Bang 2).

2.3. Phuong phap dung chi tiéu Iy hoa dé danh
gia chdt lirong méi truong nuwréc

Céc chi tiéu thiy héa gom pH, DO, COD,
TSS, NO2, NH4*, Fe, PO, BODs, Cl, TP va
cac chi tiéu thay ly gdm nhiét do, do duc, do
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mudi. Cac chi tiéu thuy 1y duoc do tryc tiép tai
cac diém thu mau ca, con miu nude dung dé
xac dinh chi tiéu thuy hoéa dugc phan tich tai
khoa Nudi trong thiy san, truong Cao ding
Kinh té, K§ thuat va Thily san, tinh Bac Ninh.
Sau d6, dya vao quy chuan ky thuat qudc gia
Viét Nam (QCVN 08-MT:2015/BTNMT) dé
danh gia chat lugng nuwéc mat [13].

3. Két qua va thao luin

3.1. Pdnh gid chat luong mdoi truong nuot ¢
KBTTN DNN Vin Long bang cdc chi so sinh hoc
cua quan xa ca

Pa dang thanh phan lodi cd. Qua 2 dot
kh:élo sat da xac dinh duoc 33 loai thudc 26
giong, 18 ho, 8 bd ca ¢ KBTTN DNN Van

Long (Bang 3). S6 lugng loai vao thang 9/2019
cao hon thang 5/2020 (24 loai so v6i 19 loat). @)
diem VL4, VL5 c6 sO loai va sO mau nhin
chung cao hon cac diém thu miu khac, dac biét
vao thang 9/2019 (Bang 3). Tai diém VL3 ¢06 s6
luong 16n mau loai ca ngoai lai (ca rd phi,
Tilapia sp.) (Bang 3).

Chi s6 H’. Chi s6 H’ cho thdy méi truong
nuéce nhidm ban. Vao thang 9/2019 chit luong
mdi truong nude tot hon so voi thang 5/2020
(Bang 4). Theo diém thu mau va theo chi s6 H’,
chat lwong méi truong nudc & KVNC déu
nhiém bén, rat nhim ban & diém VL3. Diéu
nay ciing phi hop vé6i thanh phan loai, sé lugng
c4 thé thu dugc & hai diém VL4 va VL5 (Béang 3).

Bang 2. Ma tran chi s6 to hop sinh hoc c4 dé danh gia chat lugng nude

3 A Céch tinh diém
Thanh phan | 4. e tiew
cau tric 5 3 1
1. Tong sb loai ca >80 60-80 <60
2. S6 loai ca day- gin day > 40 20-40 <20
l.Thanh 1 3 S4 10i ca ndi - séng & ting nude >20 10-20 <10
phan cau tric T X
quin xa 4. S0 loai ca bong > 10 5-10 <5
5. S6 loai ca tron khong vay >10 5-10 <5
6. S6 loai ca nhay cam >6 3-6 <3
7. % sb cé thé an tap <40 | 40-60 > 60
A . 0/ A & 4R 50 AA A A ,( A
II. Cau t~ruc 8.‘ % s0 ca the an dong vat khong xuong song, con > 45 30-45 <130
dinh dudng trung
9. % s c4 thé ca dir an dong vat co xuong song, tom | > 30 15-30 <15
IIL. Cau tric, | 10. Tong sb cé thé ca Nhiéu | Trung binh | it
;Eﬁﬁ;;?}%’ va 11. % S(A:) ca thef: lai tap, ngoai nhap <3 3-5 >5
didu kién moi | 12. % so ca thé bj bénh, di tat, u, hong vay va cac
. A4 i s <3 3-6 >6
truong khuyét tat khac

Bang 3. Danh sich cac loai ¢4 va s lwong miu thu dugec & KBTNN DNN Van Long trong nim 2019-2020

Dia diém
Thang/nam - -

STT Tén khoa hoc Thang 9/2019 Thang 5/2020

9f 5/ VL VL VL VL VL VL VL VL VL VL VL6

2019 | 2020 1 2 3 4 5 1 2 3 4 5
| Cypriniformes
1.1 Ho Cobitidae
1 Misgurnus sp. X 1
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1.2 Ho Cyprinidae

Barbodes
2 semifasciolatus X X 3 4
(Giinther 1868)

Carassius auratus
3 argenteaphthalmus X 1 1
Hao, 2001

Carassius auratus
4 auratus (Linnaeus, X 1 2 1
1758)

Osteochilus
5 salsburyi Nichols & X X 2 1 1 1
Pope 1927

1.3 Ho Danionidae

Rashora steineri
6 Nichols & Pope X 1 1 1 1
1927

Rasbora daniconius
(Hamilton, 1822)

1.4 Ho Xenocyprididae

Ancherythroculter
8 daovantieni X 1
(Banarescu, 1967)

Metzia formosae
(Oshima, 1920)

Metzia lineata

10 (Pellegrin, 1907)

Ctenophareyngodon
idella
1 (Valenciennes, X 1

1844)

Pseudohemiculter
12 dispar (Peters, X
1881)

13 Xenocyprididae sp. X 1

15 | Ho
) Acheilognathidae

Acheilognathinae
sp.

14

Acheilognathus
15 tonkinensis X 2
(Vaillant, 1892)

Rhodeus ocellatus

16 (Kner, 1866)

17 Rhodeus spinalis
Oshima, 1926

1.6 Ho Gobionidae

Squalidus
18 banarescui Chen & X 1
Chang, 2007

1.7 Ho Tanichthyidae

Tanichthys
19 thacbaensis Nguyen X 6
& Ngo, 2001

11 B0 Siluriformes

1.1 Ho Loricariidae

Hypostomus
20 punctatus X X 1 1
Valenciennes, 1840

1.2 Ho Bagridae

21 Tachysurus sinensis
Lacepede, 1803

1.3 Ho Clariidae

22 Clarias sp. X 1
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Bo Gobiiformes

1.1

Ho Odontobutidae

23

Neodontobutis
tonkinensis (Mai,
1978)

1.2

Ho Gobiidae

24

Gobiopterus chuno
(Hamilton, 1822)

25

Gobiopterus sp.

26

Rhinogobius similis
Gill, 1859

B
Synbranchiformes

V.1

Ho
Mastacembelidae

27

Mastacembelus
armatus (Lacepéde,
1800)

B0 Anabantiformes

V.1

Ho Osphronemidae

28

Trichopsis vittatus
(Cuvier 1831)

29

Trichopodus
trichopterus (Pallas,
1770)

V.2

Ho Channidae

30

Channa striata
(Bloch, 1793)

VI

B Cichliformes

VI.1

Ho Cichlidae

31

Tilapia sp.

267

VIl

B
Cyprinodontiformes

VIl

Ho Poeciliidae

32

Gambusia affinis
(Baird & Girard,
1853)

VIII

B¢ Beloniformes

VIIL

Ho
Adrianichthyidae

33

Oryzias curvinotus
(Nichols & Pope,
1927)

X

X 4 3

14

19

Tong so mau

191

369 50 20

35

59

278 14 20

Téng sé loai

24

19 8 7

13

14

Bang 4. Chi s6 H’ theo thang va diém thu mau ca ¢

KBTTN DNN Van Long

Thang/nam | H’

Xép hang muc do
6 nhiém nudc

9/2019

2,600

Nhiém ban nhe

5/2020

1,137

Nhiém ban

Trung binh

1,983

Nhiém ban

Diém thu
mau

VL1

1,731

Nhiém ban

VL2

1,973

Nhidm ban

VL3

0,587

R4t nhiém bin

VL4

2,591

Nhiém béan nhe

VL5

2,093

Nhiém béan nhe

VL6

1,462

Nhiém bin

Chi s6 t6 hop sinh hoc cd (IBI). Két qua
tinh diém dya trén phan hang cho céac chi sb to
hop sinh hoc c& & KBTTN BNN Van Long
duoc trinh bay & Bang 5. Chi sb t6 hop quan xa

ca dat 32 diém, trong khoang 28-35, thé hién
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moi truong xau, ddc trung boi cac loai ca an
tap, ca chiu dung t6t véi moi truong bi & nhlem
wu thé, mot it loai an sinh vat chét bac cao, tdc
d6 sinh truong va diéu kién sinh truong va didu
kién séng nhin chung suy giam, ca lai tap va ca

bi bénh thuong hay gap [3 ]. bang cha y ¢
KVNC c¢6 sy xuat hién phd bién, chiém wu thé
cta loai ca rd phi (Tilapia sp.), nhiéu nhat &
diém VL3 (Bang 3). Diéu nay c6 thé din dén
chi s6 H’ va d & diém VL3 thap (Bang 4).

Bang 5. Ma tran chi s t6 hop sinh hoc ca dé danh gia chat lugng nude & KBTTN BDNN Van Long

Thanh phan cau tric Céc chi tiéu Gia tri Diém
1. Téng s6 loai ca 33 1
2. S6 loai ca day- gan day 21 3
I. Thanh phan cdu trac | 3- SO lodi c& noi - song & tang nuée 21 5
quan xa 4. S6 loai ca bbng 4 1
5. S6 loai ca tron khong vay 3 1
6. S6 loai ca nhay cam 10 5
7. % sb c4 thé an tap 62,68 1
. Cau tric dinh dudng | 8. % s6 ca thé an dong vat khong xuong sdng, con tring 37,68 3
9. % sb cé thé ca dir an dong vat c6 xuong séng, tom 3,39 1
o 10. Tong s6 cé thé ca Nhiéu 5
:;ngésh:zggﬁfia 11. % 56:) ca th% lai tap, ngoai nhap ’ 54,46 1
didu kién moi trudng 12. % s6 ca thé bi bénh, di tat, u, hong vay va cac khuyeét tat 0 5
khéac
Tong 32

3.2. Banh gid chat lwgng moi truong nude ¢ khu
bao ton thién nhién dat ngdp muoc Vin Long dya
vao yéu to thuy Iy, thiry hoa

CAac yéu t6 thiy ly. Két qua phan tich cac
yéu td thay 1y tai KBTTN DNN Van Long, tinh
Ninh Binh, cho thdy: nhiét 46 nuéc dao dong tir
26,2 °C dén 29,9 °C, Pay la khoang nhiét do
thuan lgi cho sy sinh trudng va phat trién cua
cac loai ca, diéu d6 cho thiy & KVNC khong co
hién twong 6 nhiém nhiét. B6 duc cta nude dao
dong tir 2 dén 16 mg/l. Do dan dién ctia nuée
dao dong tir 0,04 dén 0,05 mS/m. Nong do
mudi 14 0,2%o. Nhin chung nong d6 muoi gitra
cac dia diém nghién ctu déu co su giong
nhau, nam trong gidi han cho phép cua chi s6
danh gia nudc ngot va thich hop cho su phat
trién cua cac loai ca nuéc ngot. Nhu vay theo
cac quy chudn ciia Viét Nam, cac yéu t6 thiy 1y

tai KVNC phu hop voi su ton tai va phat trién
cua thay sinh vt trong moi trudng nudc ngot.

Cdc yéu té thuy hoa. Két qua phan tich cac
mau nudc & KBTTN DNN Van Long thé hién &
Bang 6. Cac chi tiéu pH, TSS, NOz, NH4* va
Cl déu & mirc Al & ca hai 1an thu mau, dic
trung cho nudc sach. Chi sé DO thip (dat Bi)
trong dot thu mau 9/2019 va ting 1én & thang
5/2020. Chi tiéu COD va BODS5 cao ¢ dot thu
mau thang 5/2020 (Bang 6).

Ham luong NO; & mau nudc thang
09/2019 khong phat hién, nhung ghi nhén dugc
vao thang 05/2020 tai diém VL2 va VL6
(0,01mg/1). Nhung khi so v&i tiéu chudn QCVN
2015, két qua trén cho thay chét lugng nudc &
KBTTN BNN Van Long sach (mirc Aj). Trong
khi d6, ham lugng TP (PO4 tinh theo P) dao
dong 0,31-1,16 mg/1 dat gia tri B1-B2 (Bang 6).
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Nhu vay, chét lugng nudc tﬁng mat thép, vuot
qua murc ngudng cho phép [13].

Cac thong s6 thuy hoa tai KVNC da phan
déu nam & gidi han cho phép theo quy chuan
qudc gia vé chat luong nudc mit. Tuy nhién,
nhiéu chi tiéu & mirc Ap-By va chi tiéu TP da
vugt qua gidi han cho phép, mirc B1-B,. Qua do
cho thdy, chat luong méi trudng nudc &
KBTTN DNN Van Long khong hoan toan sach.
Két qua nay twong ddi phu hop véi s liéu phan
tich nam 2004 [14] va nam 2011 [1] khi cac tac
gia cho rang méi truong nudc & mot sé diém
chém bi 6 nhiém hodc bi 6 nhiém & mirc trung
binh, va sy 6 nhiém chu yéu do céc chét hitu co,
nhat 14 noi ¢ cu dan sinh song.

Nhu vay, danh gia chit lugng méi truong
nude dya trén cac chi s6 sinh hoc cho két qua
tuong ddng gitta H* va IBI (chat luong nudc la
x4u) va ciing phu hop véi st dung quan xa dong
vat day [15]. Phuong phép thuy ly hoa cho thdy
chat lwong méi truong nudc tang mat khong
hoan toan sach. Bén canh do, cac chi sO sinh
hoc ¢4 c6 thé danh gia chat lwong moéi truong
nudc & cic ting nude khac nhau va thé hién
trong khoang thoi gian dai [3]. Trong khi do,
phuong phap thuy 1y hoa chi cho sé liéu tai thoi

diém thu mau va thé hién & téng nudc mat, do
d6 chua thé hién tinh toan ven, diy du tinh
trang mai truong nude & KVNC. Thém nira, cac
nghién cuu trude day chi ra & KVNC co tur 43
loai ca [1] dén 56 loai [16], nhiéu hon so véi sb
liu & nghién ciru nay. Do vy, dé co. két qua
day du, chinh xdac thi quin xi ca can duoc
nghién ctru véi tan sut ciing nhu s6 diém thu
méu nhiéu hon.

Trude déy, chi s6 t6 hop sinh hoc ca IBI
thuong duoc st dung cho hé sinh thai nudc
chay, cac nghién ctru déu chi ra chat lugng moi
truong nude & cac khu vuc sudi nude ngot, hay
clra song ven bién dat muc tot [4, 5]. Tuy nhién,
céc tac gia it str dung két hop cac chi sb da dang
va phuong phép thuy 1y héa dé so sanh, danh
gia cac phuong phap khac nhau. Hon nira, chi
s6 H’ hay dugc ap dung dbi voi cac nhom dong
vat khong xwong song ¢& 16n [15, 17]. Do vay,
két qua nghién clru nay ngoai gop phan danh
gia chat lugng moi truong nude va bao ton da
dang sinh hoc 6 KVNC con budc dau gidi
thiéu, mé rong ap dung cac chi s6 sinh hoc khac
d6i v6i quan xi ca dé danh gia chat luong moi
truong nudc ¢ cac thiy vuc nudc dung, dat
ngip nudc nude ngot.

Bang 6. Gia tri trung binh céc chi ti€u thily héa & KBTTN DNN Véan Long

Chi Dbon vi Phuong phap Théng 9/2019 Théng 5/2020

tieu | tinh Két qua Gidtri | Kétqua Gié tri
pH TCVN 6492:2011 7,30-7,58 Aq 7,18-7,59 Aq
DO mg/l TCVN 5499-1995 4,48-7,04 B1 6,08-13,44 Aq
COD | mg/l TCVN 6491-1999 6,72-16,64 Ai-Ar 4,80-26,67 A:-B:
TSS mg/l TCVN 6625:2000 0,052 -0,228 | Ax 0,094-0,196 | Ax
NOy mg/l SMEWW 4500-N0O2:2005 kph Aq kph-0,01 Aq
NHz* | mg/l SMEWW 4500-NH3 :2005 | 0,09-0,19 Ay 0,09-0,31 A

Fe mg/l TCVN 6177:1996 0,15-1,2 Ai-Az 0,03 -0,22 A
PO | mgl/l SMEWW 3500-P04:2005 0,14 -0,41 Az-B1 0,12-0,18 Az
BOD5 | mg/l SMEWW 5210 B:2005 435-12,11 Ai-Az 3,32-15,25 Ai1-B1
CI g/l TCVN 6194:1996 13,14 -15,98 | A 1,20-2,03 A
TP mg/l TCVN 6202:2008 0,46 -1,16 B> 0,31-0,48 Bi-B;
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4. Két luan

Dya vao phan tich thanh phan 33 loai c4
thudc 26 giéng, 18 ho va 8 bd, nghién clru nay
da xac dinh dugce cac chi s da dang H’= 1,983
va chi sb t6 hop sinh hoc ca IBI = 32 diém. Céc
chi s6 H’ va IBI cho thiy chit lugng moi
truong nuéc 6 KBTTN DNN Van Long khong
t6t. Trong khi do, phuong phap phén tich thuy
ly hoa cho thay chat lugng nudce & tang mat da
s déu ¢ muc t6t (A1), tuy van con nhiéu chi
tiéu trong khoang A»-Bi, dac biét 1a TP ¢ mirc
x4au (B1-Bo). Diéu d6 phan nao cho thdy phuong
phap chi s6 sinh hoc va phuong phap thuy ly
hoa twong d6i phu hop dé danh gia chat luong
moi truong nude & KBTTN DNN Van Long.

Lo1i cam on

Cong trinh nay nhan duoc kinh phi tir dé tai
cip Bo Gido duc va Pao tao, mi sb B2019-
SPH-05. Chung t6i xin chan thanh cam on Chu
Hoang Nam, Nguyén Thi Huyén Trang va
Pham Vian Hau d3 hd tro thu va phan tich mau.
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