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Chat lugng nuéc — DPanh gia chat lugng nuéc theo chi sé sinh hoc —
Phan 2: Phuong phap dién giai cac dir liéu sinh hoc thu dugc tir
cac cudc khao sat giun tron (Nematoda) va dong vat khong xuong

soéng 6 day cd trung binh (BVDTB)

Water quality — Water quality assessment by use of biological index —
Part 2: Methods of interpretation of biological quality data from surveys of the nematodes and

benthic meio-invertebrates

1 Pham vi ap dung

Tiéu chuén nay qui dinh phuong phap dién giai cac dif liéu sinh hoc thu dudc tir cac cudc kho séat Giun
tron va dong vat khong xuong séng day cd trung binh (tir day viét tit & DVDTB) tir cac séng dé danh
gia chat lugng nudc séng va cac dong chay.

Tiéu chudn nay ap dung cho cac ho giun tron nudc ngot va nudc Id, ngoai ra tiéu chuén ciing c6 thé

dudc st dung cho céac ho khac ctia DVDTB gép G cac thuy vuc ndi dia Viét Nam

Ch thich — Phu luc A dua ra cac huéng dan vé thuc hién viéc so sanh cac hé théng phan loai khac nhau khi
da c6 su phan loai chét lugng sinh hoc clia nudc séng bang cach st dung déng vat khéng xuong séng day cd

trung binh.

2 Tiéu chuan vién dan

TCVN 7220 -1: 2002 Chét lugng nudc — Danh gia chat lugng nuGc theo chi s6 sinh hoc — Phuang phéap
|&y mau giun tron va déng vat khéng xuong séng 6 day ¢d trung binh (BVDTB) tai cac ving nuéc ndng
bang dung cu I&y mau dinh lugng.

TCVN 5993:1995 (ISO 5667-3), Chat luong nuéc — LAy mau - Huéng dan bao quan va x{ Iy mau.
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3 Thuat ngir va giai thich

Tiéu chudn nay ap dung cac thuat nglr da cho trong cac tiéu chuan TCVN 5993:1995 (ISO 5667),
TCVN 7220-1: 2002 va cac thuat ngir sau:

3.1 Hé théng quan trac sinh hoc (cua Viét Nam) [Biological Monitoring Working Party (BMWP)

VIETNAM ]

Hé théng diém s(t dung cho céc chi s8 sinh hoc dai véi ddng vat khéng xuong séng day c6 16n (BVDCL)

cla Viét Nam.

3.2 Chi s6 trung binh (Average score per taxon) ASPT

Chi s8 sinh hoc dudc st dung dé danh gia chat luong méi trudng nudc béng thang 5 cap.
3.3 Chi sé sinh hoc [Biological Index (Bl)]

Chi s6 thé hién su phong phu, miic dé tuong déng, miic do da dang, ty 1é gilta nhém loai (ca thé) chi thi
trén téng s6 ho (ca thé), uu thé cla cac loai tai ting diém nghién cGu clia quan xa khéng xuong séng
day cd 16n (BVDCL) va quan xa khéng xuong séng & day cd trung binh (BVDTB) [Theo TCVN 7220 -1:
2002].

3.4 Phan mém théng ké PRIMER-V

Mot chuaong trinh théng ké dudc dung trong nghién ciiu sinh thai hoc, dic biét 1a sinh thai hoc cac thuy
vuc, nghién clu quéa trinh 6 nhiém cla cac tac ddng nhan tao 1én cac hé sinh thai séng hé, ven bién

(xem phu luc B).

4 Phan loai
4.1 Gidi thiéu

D& danh gia chat lugng nuéc séng qua cac dit liéu sinh hoc thu dudc tir cac cudc khdo sat quan xa giun
tron va cac dong vat khdong xuaong séng & day trung binh khac & cac vung, dong nudc chay, cac dir liéu
thu dudc tir dia diém khao sat (dit liéu quan sat dudc) dudc dem so sanh véi mot tap hop dir lieu doi
chiing. DI liéu déi chiing thé hién cho quan xa tu nhién du kién sé tim thay tai dia diém khi 6 d6 chi c6
cac tac dong tu nhién va khéng c6 cac tac ddng nhan tao hoac tac ddng nhan tao dudc coi la khéng
dang ké. Su phan loai chéat ludng nudc phai dua trén su khac biét gitta dif liéu quan sat dudc va di liéu
déi ching.
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4.2 Dirliéu quan sat dugc

B6 dir liéu quan sat dudc phai dua theo cac bd suu tap (bd vat mau) déng vat day khéng xuong séng meio
st dung cac phuong phap a8y mau tiéu chudn nhu da mé ta trong cac TCVN 7220-1: 2002 (phuong phap
|&y mau dinh ludng giun tron va BVDTB).

4.3 Dirliéu déi ching
D{ liéu d6i chiing can dudc sap xép theo thit tu thanh mot tap hop hodc 1a két hap cla cac cach sau:

a) Khi c6 s8n cac s6 liéu trudc day vé diéu kién tu nhién clia dia diém khao sat thi phai st dung
nhimng so liéu do;

b) Khi cac dia diém tuong tu chua bi tdc déng da dudc khao sat thi dung dif liéu du doan truéc vé
quan xa cho cac dia diém dang nghién ciu. Hé théng du doan nay c6 thé 1a mét su so sanh truc
ti€p don gian v6i cac dia diém chua bi tac doéng trong cling luu vuc hodc khu vuc c6 thé so sanh
dudc. Cac du doan phiic tap hon c6 thé dua vao cac cd s6 dir liéu quéc gia cla cac dia diém
chua c6 cac tadc dong nhan tao ho3c cac tac dong nhan tao dudc coi 1a khong dang ké va két hop
vGi cac chuang trinh may tinh (vi du nhu du doan déng vat khéng xuong séng clia séng va hé

thong phan loait'>");

c) Khi mét qui trinh tinh toan gia tri chi s6 tuong (ng véi miic tac déng da dudc 1ap ra va c6 hiéu luc
ap dung ma qui trinh nay da xem xét dén bo dir liéu d6i chiing hoac nguyén ly ctia cac diéu kién

déi ching thi phai st dung né (vi du chudn hoa toan cau cac chi s6 6 nhiém ' Saprobien!™).

Cac diéu kién ddi chiing c6 thé khéong phu hop dé lam déi tuong quan ly, trong trudng hop ching dudc

st dung dé phan loai nham muc dich so sanh.

4.4 Chisd

Dé do mUc clia mét tac dong cu thé, phai st dung chi s6 sinh hoc hoic thang diém sé dudc 1ap ra theo
cach dic biét dé uéc tinh tac dong d6!'"*. Tac dong dudc danh gia rong rai nhat théng qua s dung
quan xa dong vat khéng xuong séng day trung binh 1a tac déng ctia 6 nhiém hiiu co va nhiéu diém s6
va chi s6 da dudc xac lap ra dé danh gia loai tac dong nay®*>'®. Tai nhiéu qudc gia dang c6 su gia
tang viéc s dung chi s6 BVDTB dé danh gia cac tac dong khac, vi du nhu téc d6 dong, thay ddi nén
day va su pht dudng nugc!'® 34381,

Khi chua c6 cac thang diém hay chi s6 qudc gia ddi véi mot tac déng cu thé thi nén lap ra va s dung
phuong phap sau: mét nhém chuyén gia quéc gia dua ra cho tiing don vi phan loai moét gia tri phan anh
su chéng d8 va chiu dung déi véi tac dong!'>"*!; gia tri nay cling can xem xét dén su phong phu cta don
vi phan loai va tinh phl hgp cla né nhu 1a mét chi thi®'s ! (xem chu thich 1 dugi day). Sau dé, chi s6

dia diém dudc dan xuét ra bang cach dung gia tri chap nhan dudc cho cap phan nhém loai da tim thay
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tai dia diém d6 va co6 thé dudc thé hién ra bing s6 diém téng cong hoidc s6 diém trung binh cho méi
don vi phan loai 1112131411 Khuyé&n nghi rdng nén s dung bac phan loai ban dau 1a Ho; néu can phan

biét hon thi ding dén giai phap cao hon la Giéng hoac Loai.

Chu thich 1 - C6 thé so sanh mét cach truc ti€p danh muc don vi phan loai trong cac dii liéu d& quan sat dudc
véi dir liéu ddi chimng, bang cach st dung chi s6 so sanh quan xa !"". Néu gilta hai bo dit liéu khéng c6 cac
khac biét dang ké thi chiing t 14 khéng c6 cac tac déng nhan tao. Su chénh léch gilta hai bd dir liéu tai hai
diém chi ra réng da c6 cac tac déng nhan tao. Cac dang tac dong co thé dudc diéu tra ra bang cach sl dung
cac chi s6 dac thu (vi du chi s6 & nhiém hiiu cg, chi s6 axit, v.v). Su hiéu biét vé cac dac tinh sinh thai hoc cla
don vi phan loai ciling c6 thé chi ra cac tac nhan gay tac dong. S6 ludng cac don vi phan loai bi hut di c6 thé

ciing chiing té tinh tram trong clia mét tac dong.

4.5 Phan loai /Chia cap chat lugng giun tron va DVDTB

Phai 18p ra mét su phan loai bang cach so sanh cac dit liéu quan sat dudc véi cac dir liéu déi chiing.
Khi st dung cac chi s, thi phai tinh toan cac chi s6 hodc diém s6 riéng cho cac di liéu quan sat dudc
va dif liéu déi chiing. Sau d6, phai tinh toan su chénh |&ch gilta cac chi s6 hay cac diém s6 ddi ching
va quan sat dudc. Hé théng phan loai phai dua trén su chénh léch gilia s6 liéu quan sat dudc va diém
s6 d6i chiing; su chénh léch nay dudc xem xét va biéu hién miic d6 clia tac ddng va dudc thé hién bang
ty s& quan sat va ddi ching.

Vi con chua c6 hé théng phéan loai qudc gia nén can 1ap moét sé bang phan loai véi nam dai chat lugng
dong vat khong xuong séng day trung binh, dic biét la s6 ho cla nhém giun tron va chi s H’, W cla

ching, nham thé hién su tdng muc d6 clia cac tac déng nhu cho 6 cac bang 1, 2, 3.
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Bang 1 — Phan loai theo mirc dé phong phu cua giun tron va dong vat

khéng xuong sdng & day cd trung binh theo thang 5 cap

Phan loai chat lugng L
dong vat khong xuong Giai thich
sdng 6 day cd trung binh

Quan xa quan sat dugc tuong duong hoan toan hodc gan nhu hoan toan
R&t t6t vGi diéu kién cla noi khong cé cac tac ddng nhan tao hodc céac tac dong

nhan tao dudc coi Ia khéng dang ké (khong bi x4o tron).

Tét C6 céac thay déi nho trong quan xa dudc quan sat khi so sanh véi quan
o <) 7
xa dbi ching

Thanh phan clia quan x& dudc quan sat khéng giéng & mic trung binh
Trung binh so Vv4i quan x& d6i ching. Cac nhém chinh bi thi€u khi so sanh véi cac

nhém trong danh muc phan loai clia quan xa déi chiing.

Thanh phan clia quan xa dudc quan sat khong giéng & miic dang ké so Vvéi
Xé&u quan xa déi chiing. Nhiéu nhém bi thi€u so véi cac nhém trong danh muc

phan loai clia quan xa déi ching.

Quan xa dudc quan sat bi suy gidm trdm trong khi dugc so sanh véi quan xa
Rat xau déi chiing. Chi cac nhdm phan loai c6 kh& nang séng trong diéu kién cuc ky

bi x40 trén la cb6 mat.

Bang 2 - Bang diém so sanh Téng ho DVDTB va giun tron

7 . N Thang diém
Tong s6 ho trong 1 diém thu mau
1 2 3 4 5
Téng s6 ho DVDTB 10 10 -19 20-29 30-40 > 40
Téng s6 ho Nematoda 1-6 7-13 14 -18 19-25 > 25
% uu thé clla moét ho giun tron hoic > 85 >70-85 | >55-70 40 - 55 <40
clia mot ho BVDTB

Ch thich - 1: © nhiém nang; 2. O nhiém; 3. O nhiém nhe; 4. Chua bi 6 nhiém, va 5. Khong 6 nhiém
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Bang 3 - Xép hang chat lugng nuéc theo Chi sé da dang sinh hoc H’

Chi sé da dang sinh hoc H’ Chat lugng nudc
<1 O nhiém ning
1-2 O nhiém
>2-3 O nhiém nhe
>3-4,5 Chua bi 6 nhiém
> 4,5 Khéng 6 nhiém

Can phai ghi lai nhitng dia diém khong tim thay Giun tron ciing nhu ddng vat khéng xuong séng day

trung binh do vi thuy vuc ¢6 chat lugng nudc bi & nhiém nang va khéng con sinh vat nao séng dudc.

Cap trén cuing cla bang 1 thé hién diéu kién cla thuy vuc khéng c6 cac tac déng tu nhién hay nhan tao
dang ké hoac cac tac dong d6 dudc coi 1a khéng dang ké&. Cac cap con lai clia bang 1 cho thay miic
tang dan clia cac tac dong nhan tao. Cap trén cung phai cé di dai dién clia cac ho BVDTB dé thoa
man tinh thay déi tu nhién clia cac quan x&. Can phai udc luong su thay déi xay ra mot cach tu nhién
bang su quan sat cac dia diém d6i chiing va/hoac bang ky thuat du doan trudc. Cac cap chat lugng con

lai cAn dudc chia thanh bén phan dé chi ra su gia ting cla tac dong nhan tao.

Bang 2 thé hién muc do tac ddng tu nhién hay nhan tao tai thuy vuc nghién ctu dudc coi 1a tac dong
manh hodc cac tac dong d6 dudc coi la khong dang ké va thé hién qua s ho, miic uu thé clia giun tron
hoic DVDTB tai thdi diém 1dy mau. Cac cap chi s6 da dang H’ clia bang 3 cho thdy mic tdng dan cla

céac tac déng nhan tao thé hién qua su gidm dan gia tri clia chi sé sinh hoc.

C6 thé dung phan mém PRIMER -V dé tinh cac chi s6 sinh hoc H’, d, J' A va chi s6 tac déng moi

truong.

Chu thich — Né&u su thay d6i tu nhién tao ra chat lugng giun tron va déng vat khéng xuong séng day trung
binh, thudc vao cép chét lugng cao ma cdp nay la phan chinh cla bang phan loai thi cac phan cap trong cac
c8p con lai khéng can phai dién giai nira vi lic d6 cac phan cép nay khéng dudc coi 1a con ¢ tac dong nhan

tao.
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Phu luc A
(tham khao)

Phuong phap luan dé so sanh phan loai

A.1 Xem xét chung

Viéc thuc nghiém so sanh cho phép thuc hién su chuyén déi gilta cac cap phan loai ma khéng céan &y
mau va phan tich dii liéu ctia cap phan loai vao thdi diém can so sanh. Viéc so sanh phai dudc thuc hién
gitia cac chi s6 va/hoic diém s6 hon 1a gilia cac phan loai. Su so sanh diém sé/ chi s6 chi phu hop khi
cac dii liéu da 1a dang cho day dd cac dia diém lay mau. Néu méi quan hé gilta cac chi s6 dudc thiét 1ap

[22]

bang s dung ky thuat héi qui thi su chuyén d8i 1an nhau gilia cac phan loai méi cé thé thuc hién dugc.

Chu thich - C4c chi s& c6 thé dudc lap ra theo cling cach thitc nhung cac phan loai hién cé c6 thé duoc lap ra
bang cach sl dung cac triét ly khac nhau. Cach thiic khac nhau cla viéc qui dinh cac cdp chét lugng clia dong
vat khéng xuong séng day cd trung binh, c6 thé tao ra su khac thudng néu phan loai dudc so sanh & mic Cap
chit khéng phai la 8 mic Chi s6. Tuong tu nhu vay, rac réi c6 thé ndy sinh trong khi so sanh, khi cac phan loai

st dung céac diéu kién déi chiing khac nhau dugc so sanh.
Chi cac chi s6 dung dé danh gia cung mot khia canh ctia tac ddng nhan tao la dudc so sanh véi nhau.
Vi du, Chi s& & nhiém Saprobien!™™, Hé théng diém quan tric sinh hoc BMWP - chi s& (ASPT )!"® va Chi
s6 da dang sinh hoc H’, Chi sé tac ddng mai trudng W 81 c6 thé lam néi bat su' 6 nhiém hiiu co va vi

thé la phl hgp cho viéc so sanh.

Thuc hién viéc so sanh cac chi sd bang cach st dung céac di liéu da suu tdm dudc cho dd toan bd
pham vi clia méi cap trong phan loai dang dudc xem xét va tir d6 cac cap phan loai dudc dinh ra. Khi c6
cac dir liéu tir tat ca cac cap/chat lugng cla tat ca cac hé théng dang dudc so sanh thi phai dudc sl

dung chung trong viéc so sanh.

Khi ti€n hanh so sanh nhiéu hon hai chi s6 hoc diém sé thi méi chi s6/diém sé can dudc so sanh véi
chi s6 don ho#c diém s6 don (diém sd/chi s6 dudng cd s8): khdng nén tao ra mot bang ma tran cla tat
ca cac so sanh c6 thé 8. Ngoai ra con khuyén céo rang diém s6 dudng cd sG phai la nhiing diém co6

sai s6 18y mau va phan tich nhé nhat

Can phai so sanh bang cach lay mau & tiing dia diém, ding tat ca cac phuong phap |4y mau tuong (ing
véi chi s6 dang dudc so sanh. Piéu quan trong la cac mau duoc lay clng thdi gian trong nam va tir cling
loai sinh canh, néu khong thi cac bién ddi theo mua hoac cac thay d6i cla vi sinh canh sé lam tang miic
dd bién déi gilta cac bd dir liéu. LAy mau phan tang, dung thdi gian (theo mua) va theo loai sinh canh

(cac chd néng, day séng, v.v) lam giam tinh da dang va vi vay, 1am tang bac théng k&2 138,
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A.2 Xem xét théng ké

Can phai can than khi lua chon va st dung nhiéu chi sé sinh canh trong nghién ciu quan trac sinh hoc.
Cac chi thi 6 nhiém dac trung c6 thé rat hitu ich dé phat hién ra su cai thién cla chét lugng sinh canh vi
chi s6 hay diém s6 sé& thay d8i khi mot don vi phan loai don & cGa Ho (vi du BMWP!") hoac bién do
pH (vi du diém sé axit hod)!"® dugdc luu lai nhu I gia tri hién tai. Vi du, néu s& dung cac phuong phap
phan hang theo diém s6 dé quan tric su xuéng cap clia sinh canh thi su thay déi thuc té trong da dang
clia cac loai Giun tron va dong vat khéng xuong séng day trung binh (BVDTB) c6 thé xay ra trude khi
chuyén déi diém s6- dac thu cho dia diém, phat ra tin hiéu bi tac dong?? 8. Viéc s dung chi s6 H', W
38 yva BMWP!"® @& tinh toan ty s6 gitra dif liéu quan sat dudc va di liéu ddi chiéu da cho thay rang cac
phép thdr nghiém c6 y nghia théng ké cé thé 1am rd su khac biét gitta cac dia diém hoac tai mot dia

diém da cho trong moi thai giant?®.

Vé cac phép thir théng ké: can phai can than khi (ing dung cac phép thir vé théng sé d6i v6i nhiéu chi
s& sinh canh. Tién hanh thd bang cach s dung cac qui trinh ngau nhién dang 1a mét phuong phéap thay

thé thong dung hon.

10
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Phu luc B
(tham khao)

Vi du vé giao dién cia phan mém PRIMER-V

Phan mém PRIMER-V 1& mét chuong trinh théng ké dugc ding trong nghién cu sinh thai hoc, dac biét
la sinh thai hoc cac thuy vuc, nghién cliu quéa trinh & nhiém ctia cac tac ddng nhan tao 1én cac hé sinh

thai séng hé, ven bién. Day la cdng cu dac luc phuc vu sinh quan trdc méi trudng trén thé gidi hién nay.

Phan mém PRIMER-V duing dé tinh cac chi sé sinh hoc H’, d, J’ A va chi s6 tac dong méi trudng W.

. . ==l
File Edit WYiew Data &nalyser DOphons: Windew Help
_I_J__i _J ﬁJ!J_! | 2|
T i
Nema(ode abundance
Other I Shannonl Simpsonl Hill I Harefactioni Taxdisc] F'h_l,'llogenetic!

PR ¥ Total species: S5
| Acrobeloide: W Total individuals: N
| Alirhabditis 5| ¥ Species richness (Margalef: d = [5-1)/Log(h]
Anaplectus :
e v Piglou's evenness: J' = H'/Log(5)
I~ EBrillowin: H = Log[M!APROD{MI)AM
I~ Fizsher's «

| Aphanonch

Jeehalations) [~ Results to workshest

| Aphelencho

2o oo QLo oo oo oo

R Caricel Help

Day 14 mét trong nhiing phan mém dudc st dung rong rai trong cac nghién ciu khoa hoc vé bién, vé
cac hé sinh thai nu6c ndi dia va ciing 1a mot trong nhiing cong cu hiru hiéu nhat hién nay trong sinh
quan tric va giam sat 6 nhiém méi trudng nudc bé mat noi dia va viing nuéc clra sdng ven bién. Phan
mém PRIMER-V hién dang dudc nhém cac chuyén gia hang dau vé Banh gia 6 nhiém méi trudng bién

cla Lién Hop Quédc st dung chinh thiic trong phuong phap quan tréc va giam sat méi trudng nudc.
Gigi thiéu vé phuong phap nghién cttu cia phan mém PRIMER

Cac lénh co ban thudng s dung cua phan mém PRIMER

Phan mém PRIMER (Plymouth Routines in Multivariate Ecological Reseach) bao gém moét day t6 hop,
hinh &nh va cac bién sd, si dung dé phan tich cac loai trong mau (hoac sinh khéi, phan bd, su c6 mat/
vang mat cac loai...) diéu nay ndy sinh trong monitoring cac théng s6 clia tac dong méi trudng va

nghién c(iu cd ban sau hon vé hé sinh thai quan xa, cung véi cac dir liéu vé hoa - ly kém theo. Phuong

11
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phap nay lap ra gia dinh dang dir liéu va tap trung vao cac phuong phap ky thuat dé hiéu va giai thich.
Su thiét thuc nay lam cho phan mém PRIMER c6 kha nang ap dung réng réi trong viéc dién gidi cac mo
hinh quan xa. Phuong phap nay c6 dé tin cay cao hon va dé 1a ly do tai sao phuong phap nay dudc ap
dung rong rai trén thé gidi (thdng qua phan mém PRIMER phién ban 4 trong méi trusng DOS), dac biét
la trong nghién cu vé khoa hoc bién nhung ciing dang dudc ap dung tang cudng trong cac nghién clu
vé vung triéu, moi trudng nudc ngot, va cac pham vi nghién ctu khac. Phan mém nay dua trén phuong
phap théng ké dé giai thich bang thuat ngir phi toan hoc dudc két hdp véi 'phuong phap phan loai thi
cong' (Clarke KR, Warwick. RM: Su bién déng trong quan xa bién). Chuong trinh phan mém nay ciing
la két qua tir nhiéu ngudn tai liéu nghién cbu, Vi du: anh hudng cla tran dau, thai bd mun thai dan
khoan, cac chat 6 nhiém ti c6ng thanh phé dén dong vat day séng trong I6p bun mém, su bién déng
hodc anh hudng cla thdi tiét 1én cac ran san hé, hodc cac loai ca, cac mé hinh ¢ ban vé quan xa sinh
thai va da dang sinh hoc ,v.v. Cac céac dir liéu phong phu nay da dudc dua vao chuong trinh thanh céac
"g6i dif liéu" dé sao cho ngudi si dung cé thé sao chép su phan tich c6 tif chuong trinh dé dung cho

qua trinh phan tich thl cong.

Céc 1énh co ban clia phan mém: phan loai x3p xép theo nhém mau hoic loai (CLUSTER), phan loai
bang theo thang da chiéu (MDS) va theo thanh phan loai chinh (PCA), s dung gia thuyét ca s6 hoan vi
(ANOSIM), tinh tuong tu ctia bién déng ddng nhat (ANOVA) dé t&ng k&t md hinh thanh phan loai va cac
bién mai trudng, th nghiém cac gia thuyét cho thdy su khac nhau gilta cac nhém (multivariate) cla
céac 1an l1ay mau, dia diém, x ly thuc nghiém khac nhau, v.v... ; Phin mém nay ciing cung cap su mo ta
gita hai nhém mau dudc quan sat dé xac dinh cac loai chinh (SIMPER), méi lién hé ctia cac mau sinh
canh dén su thay ddi déng nhat ctia méi trudng (BIO-ENV); thi nghiém so sanh (Matel-Type) trén cac
t6 hop mau déng nhat (RELATE); cac chi s6 tiéu chudn vé tinh da dang; loai ch yé&u; su phan bé

phong pht cla loai; tap hop cac mang dir liéu cho phép phan tich sé liéu & mdc phan loai cao hon;
Cac Iénh méi thudng sir dung trong phién ban PRIMER - V

Su tich hdp hoan toan trong méi trusng WINDOWS chuén cho phép: dé dang thao tac véi dir liéu va
két qud, vi du: xuat nhap dir liéu tir bang tinh Excel hoac tir cac chuang trinh khac (bao gém cac tép dir
liéu cia phién ban PRIMER 4); kha nang xem va thao tac dit liéu trén man hinh tir cac tép dir liéu va do
thi thu dudc trong nhiéu clra s&; xuat ra cac dinh dang t&ép ma WINDOWS hiéu dudc nhu cac tép *.wmf
ho&c *.bmp (hinh anh d6 hoa) va cac tép *. rtf (van ban ky tu) va in ra bang may in WINDOWS chuén;
tinh linh hoat trong chi dinh cac phan tich; tinh dac thu cho cac nhém nhé dir liéu va dinh nghia cau tric
nhém cho th nghiém va hién thi; kha ning quan ly thiét 1ap dia chi hoa dir liéu 16n (khong gidi han
luong bd nhé cdp phat nhung ddi tuong cap phat bd nhé phai nam trong khad nang sén cé clia bé nhé
do windows quan ly va theo kénh chinh, thoi gian rang budc - khéng can tat ca cac tham s6 va phuong

phap hoan vi co s8, chuong trinh ¢c6 thé tinh toan mét khéi lugng 16n cong viéc).

Thém vao d6 la giao dién WINDOWS mdi véi nhiéu tinh nang dugc thém vao so véi phién ban PRIMER

trudc: lua chon cac biéu dd, dé thi rat linh hoat va dé dang véi cac dd thi trong khong gian 2 chiéu MDS

12
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(cho db thi diém, xoay chuyén db thi don gian) va dé thi trong khong gian 3 chiéu, do thi tan xa cac thay
déi clia méi trudng; va cac hoanh dé cho thir nghiém théng ké phan bé hoan vi. Chuong trinh ciing c6
mot vai Iénh phan tich méi: BVSTEP - mét qui trinh so sanh dai cuong hoa BIO-ENV va c6 thé dudc sl
dung, vi du tim 'cac loai c6 s6 lugng ap dao'; 2STAGE 1a thé th(r 2 trong MDS thiét lap gitra cac nhém
phan loai c6 thé mudng tudng (theo cach dé cho phép tinh tng clia cac hinh don gian, hiéu qua cda
viéc st dung cac dif liéu bién d8i khac nhau va cac mic phan loai khac nhau) mét nhém mé réng clia

chi s da dang sinh hoc;v,v.
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VIETNAM STANDARD TCVN 7220-2: 2002

Water quality — Water quality assessment by use of biological
index —
Part 2: Methods of interpretation of biological data from surveys

of the nematodes and meio — benthos

1. Scope

This Vietnam standard gives methodological interpretation of the biological data from surveys of the
nematodes and meio-benthos (here in after abbreviated as Meio) for water quality assessment of rivers

and other running waters.

This standard is applicable to all accessible aquatic freshwater and brackish water nematodes in river,

running currents and estuaries of all inland water of Vietnam.

NOTE: Annex A gives guidance on the comparison of different classification systems when there has been the

classification of river biological quality using Meio.

2. Normative reference

The following normative documents contain provisions which, through reference in this text, contitute

provisions of this Vietnam standard

TCVN 7220 - 1: 2002 Water quality - Water quality assessment by use of biological index. Part 1:
Method of use of quantitative samplers for Nematodes and benthic meio-invertebrates on substrata in

shallow freshwaters.

TCVN 5993: 1995 (ISO 5667 - 3) Water quality - Sampling - Guidance on the preservation and

handling of samples.

3. Interpretation

For the purpose of this part of TCVN 7220, the terms and definitions given in TCVN 5993: 1995
(ISO 5667) and TCVN 7220-1: 2002 and the following apply:
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3.1. BMWP - Biological Monitoring Working Party

The Biological Monitoring Working Party (BMWPYE™AN) is a system of biological family’s index or score
of macro-invertebrates characterized for macro-invertebrates of Vietnam waterbodies.

3.2. ASPT - Average score per taxa

ASPT - Average score per taxa means a biological average index used for the assessment of the water

quality and categorized in five levels

3.3. Bio-Index (BI)

Bio-Index (BI) means a biological index designed to evaluate the stress, by which it showed a
level of the abundance and similarity or the diversity between each group in terms of the total
families at every investigating site of meio-invertebrate communities. (Adapted from TCVN
7220-1: 2002)

3.4 The PRIMER-V Statistical Software

A readily designed computer’s statistical software for aquatic ecological research, it especially used for
study on water ecosystems and man-made pollution of river water and impact of this pollution on the

river/lake ecosystems or coastal ecosystems (see annex B).

4. Classification

4.1. Introduction

To evaluate stress using data from surveys of meio-benthos and nematode communities in running
waters, the data from the site (the observed data) should be compared with a set of reference data. The
reference data represent the expected natural community that would be found at the site, when only
natural stresses are present and man-made stresses are absent or considered to be insignificant. A

classification of sites is based on the disparity between observed data and reference data.

4.2. Observed data

The observed data set should be based on collections of meio-benthos and nematodes using standard
sampling methods as described in TCVN 7220-1: 2002

4.3. Reference data

It is recommended that reference data be collected in one or a combination of the following ways:

a) Where historical records exist for the site in its natural condition these should be used (e.g.
AMOEBA """ system).
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b) Where similar unstressed sites have been surveyed, the data from these should be used to
predict the community for the sites under investigation. The prediction system can be a simple
direct comparison with unstressed sites in the same catchment or a comparable region. More
complex predictions can be based on national databases of sites where man-made stress is
absent or considered to be insignificant and associated computer programs (e.g. River

Invertebrate Prediction and Classification System {'>"%}

c) Where a procedure has been devised and validated that calculates an index value relevant to
the level of stress and this already takes into account a reference data set or the concept of

reference conditions this should be used (e.g. Global biological Index Saprobien {'%}).

Reference conditions may not be suitable as a management objective, in which case they are to be

used in the classification for comparison purposes only.

4.4. Indices/scores

To measure the level of a particular stress, a biological index or score specifically designed to evaluate
the stress should be used {'’}. The most widely evaluated stress, using the meio-benthos and
nematode community, has been organic pollution and many scores and indices have been devised to
evaluate this stress {***'®} In many countries there is increasing use of meio-benthos and nematode

based indices to evaluate other stresses e.g. current velocity, substratum alterations and eutrophication
{16,34,38}.

When a national index or score for a particular stress does not already exist, it is recommended that
one be devised using the following method: a group of national experts gives each taxon a value
reflecting its tolerance to the stress {'*'°}; the value may also take into account the abundance of the
taxon and its suitability as an indicator {#'°*} (see Notes below). The site index is then derived using
the tolerance for the taxa found at the site and can be expressed as a total score or as an average

{6,11,12,13,14,

score per taxon %}, It is recommended that in the first instance family level identification be

used; if more discrimination is required, higher resolution at genus or species level is necessary.

NOTE. It is possible to directly compare the taxonomic lists of the observed data and the reference data, using
Community Comparison Indices{'?}. If there is no significant difference in the two sets of data, no man-made
stress is indicated. Disparities in the two sets of data can indicate that stress is occurring. The types of stress can
be investigated using specific indices (e.g. organic pollution index, acidity index etc.). Knowledge of the ecological
requirement of the taxa missing may also indicate possible stressors. The number of taxa missing can indicate the

severity of a stress.

4.5. Classification/banding

A classification should be procedured by comparing the observed data with the reference data. When
an index is used, separate indices or scores for the observed data and reference data should be

calculated. The disparity between the observed and the reference indices or scores should then be
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calculated. The classification system should be based on the disparity between the observed and

reference; this disparity is considered to represent the degree of stress and can be expressed as the

ratio of observed to reference.

Where a suitable national classification does not exist, it is recommended that a classification be

produced with five bands which indicate increasing degrees of stress as shown in Table 1, 2, 3.

Table 1 — Five band classification for meio-benthos and nematode quality

Meio-benthos and nematode

quality classification

Comment

High

The observed community corresponds totally or nearly totally to
conditions where man-made stress is absent or considered

insignificant (undisturbed)

Good

There are slight changes in the observed community with the

reference community

Moderate

The composition of the observed community differs moderately
from the reference community. Major taxonomic groups of the

reference community are absent

Poor

The composition of the observed community differs significantly
from the reference community. Many of the taxonomic groups of

the reference community are absent

Bad

The observed community is severely impaired by comparison
with the reference community. Only taxonomic groups capable

of living in extremely disturbed conditions are present

Table 2 — The total family’s scorers of the meio-benthos and nematodes

Total family’s numbers on the Bands
each observed site 1 2 3 4 5
Meio-invertebrate families 10 10-19 20-29 33-40 > 40
Nematode families 1-6 7-13 14-18 19-25 > 25
Abundance of predominant > 85 > 70-85 > 55-70 40-55 <40
species or taxa

NOTE: 1. Heavy polluted; 2. Polluted; 3.

Slight polluted; 4. Unpolluted; 5. Clear




meio-benthos and nematode communities

TCVN 7220-2: 2002

Table 3 — Classification of the water quality according to the biological index H’ for

Shannon index H’ Quality level of rivers
<1 Heavy polluted
1-2 Polluted
> 2-3 Slight polluted
>3-4,5 Unpolluted
>45 Clean

A record should be made of those sites where no nematodes and meio-benthos were found, for

example due to extreme toxicity and no any living organism

The top band of the classification (see table 1) indicates the condition of a site when the significant
natural and man-made stresses are absent or considered to be insignificant. The remaining classes of
table 1 are considered to indicate an increasing levels of the man-made stress. The top band should be
wide enough to accommodate the natural variability of communities. Estimates of naturally occurring
variability should be made by observation of reference sites and/or by predictive techniques. The
remaining range of the classification should be divided into four parts indicating increasing man-made

stress.

The table 2 indicates the condition of a site when the significant natural and man-made stresses are
absent or considered to be insignificant and those stresses should be interpreted through the family
sum, abundance of Nematodes or meio-benthos at observed sites. The degradation steps of Shannon
Index (see table 3) indicates an increasing man-made stress, which opposites the decreasing

parameters of H’

NOTE: Where the natural variability results of nematode and meio-benthos communities in a top band that is a
large part of the range of the classification the subdivision into the remaining bands is not justified, as this

subdivision is not considered to reflect man-made stress.
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Annex A
(Informative)

Methodology for comparison of classification

A.1. General considerations

A comparison exercise allows the conversion to be made between classification without the need for
sampling and analysis of the data from each classification each time a comparison is required.
Comparison should be made between indices and/or scores rather than classification. The comparison
of indices/scores is only valid where the data have been validated at sufficient sampling sites. If a
relationship between indices is established using regression techniques {*} inter-conversion of

classification is possible

NOTE: Indices may work in the same way but existing classifications may have been produced using different
philosophies. The different ways of defining bands may introduce anomalies if classification are compared at the
band level rather than the index level. Similarly problems in comparison may arise when classification which use

different reference conditions are compared.

Only indices which attempt to evaluate the same aspect of man-made stress should be compared one
with another. For example, Saprobien{'®}, BMWP — Average Score Per Taxon (ASPT){**} and H’, W {*%}

can highlight organic pollution and therefore are suitable for comparison.

Comparisons of indices should be made using data compiled over the entire range of each of the
classification under consideration and from which the classification bands have been defined. Wherever
possible data from all classes/qualities, of all the systems being compared, should be used in the

comparison.

When comparing more than two indices or scores it is recommended that each should be compared
with a single index or score (baseline index/score): producing a matrix of all possible comparisons is not
recommended. It is further recommended that the baseline score should be one requiring the least

sampling and analytical error

Comparisons should be made by sampling each site using all sampling methods relevant to the indices
being compared. It is important that samples are taken at the same time of the year and from the same
type of habitats, otherwise seasonal variations or microhabitat variation will increase the degree of
variation between data sets. Stratification of sampling, in time (by season) and by habitat (riffles, pools,

etc.) decreases the variability and hence increases the statistical power {#*°¢}
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A.2. Statistical considerations

Caution should be used when selecting and using many biotic indices in biomonitoring studies.
Pollution specific indicators may be very useful for detecting improvement of habitat quality, as the
index or score will change when a single taxon of the family (e.g. BMWP {"}) or pH interval (e.g.
acidification score{'®} is recorded as present. For example, if categorical score approaches are used to
monitor habitat degradation, a substantial change in nematode and meio-benthos species biodiversity
may occur before the site-specific score shifts, signaling impact {***®}. Work using H' and W indices {*%}
and BMWP scores {"°} to calculate observed to reference ratios has shown that tests of statistical

significance can be made demonstrating differences between sites or at a given site over time{**}.

Regarding statistical tests: care should be taken when applying parametric tests to many biotic indices.
One alternative approach is to perform tests using randomization procedures that are becoming

increasingly more common
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Annex B
(Informative)

Methodology for applying PRIMER-V Statistical Software

This computer software package PRIMER-V developed at the Plymouth Marine Laboratory, United

Kingdom, for the study of community structure and intended for use by aquatic ecologists

PRIMER (Plymouth Routines In Multivariate Ecological Research) v5 consists of a range of
univariate, graphical and multivariate routines for analysing matrices of species by samples
abundances (or biomass, % cover, presence/absence, ...) that arise in biological monitoring of
environmental impact and more fundamental studies in community ecology, together with
associated physico-chemical data. The methods make few, if any, assumptions about the form
of the data ('non-metric' ordination and permutation tests are fundamental to the approach)
and concentrate on techniques that are straightforward to understand and explain. This
robustness makes them widely applicable, leading to greater confidence in interpretation of
community patterns, and the transparency perhaps explains why they have been adopted
worldwide (through the DOS PRIMER v4), particularly in marine science but increasingly in
terrestrial, freshwater, etc contexts. The statistical methods underlying the software are
explained in non-mathematical terms in the associated "methods manual' (Clarke KR,
Warwick RM: Change in marine communities) which also shows outcomes from many
literature studies, e.g. of effects of oil spills, drilling mud disposal, sewage pollution on soft-
sediment benthic assemblages, disturbance or climatic effects on coral reef composition or
fish communities, more fundamental biodiversity and community ecology patterns, mesocosm
studies with multi-species outcomes etc. Many of these full data sets are included with the

package so that the user can replicate the analyses given in the manual.

The basic routines of the package cover: hierarchical clustering into sample (or species)
groups (CLUSTER); ordination by non-metric multidimensional scaling (MDS) and principal
components (PCA) to summarise patterns in species composition and environmental
variables; permutationbased hypothesis testing (ANOSIM), an analogue of univariate ANOVA
which tests for differences between groups of (multivariate) samples from different times,
locations, experimental treatments etc; identifying the species primarily providing the
discrimination between two observed sample clusters (SIMPER); the linking of multivariate
biotic patterns to suites of environmental variables (BIO-ENV); comparative (Mantel-type)
tests on similarity matrices (RELATE); standard diversity indices; dominance plots; species
abundance distributions; aggregation of arrays to allow data analysis at higher taxonomic

levels, etc.

10
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The full integration within a standard Windows environment allows: easy manipulation of data
and results, e.g. in input/output from Excel spreadsheets or other sources (including v4
PRIMER data files); the ability to view and manipulate data and some derived files/plots on
screen, in multiple windows; standard Windows printing and export to Windows *.wmf or
*.bmp files (graphics) and *.rtf files (text); flexibility in specifying analyses, particularly for
subsets of data and in defining group structures for tests and displays; ability to handle
relatively large data sets (no formal limits but subject to available Windows memory and,
primarily, time constraints - as with all nonparametric and permutation-based methods,

computation time can be heavy).

In addition to the new Windows interface, there are many added features to previous versions
of PRIMER: easier and more flexible plotting options with 2-d MDS (for bubble plots, simple
rotation etc); 3-d MDS plots; ‘draftsman' scatter plots of environmental variables; and
histograms for the permutation distributions of test statistics. There are also several
completely new analysis routines: BVSTEP, a matching procedure which generalises BIO-
ENV and can be used, for example, to find “influential species' - small subsets of species
capturing the full MDS community pattern: 2STAGE, a second-stage MDS in which
relationships between a set of ordinations can be visualised (thus allowing a simple graphic
summary of, say, the effect of using different data transformations and different taxonomic
levels); an expanded set of diversity indices; simple species-area curves etc. Finally, a further
unique feature of PRIMER v5 is the ability to calculate biodiversity indices based on the
taxonomic distinctness or relatedness of the species making up a quantitative sample or
species list, indices whose statistical properties are robust to variations in sampling effort.
These routines allow formal hypothesis tests for change in biodiversity structure at a location
(as measured by average and variation in taxonomic “breadth' of the species list), from that
‘expected' from a larger, regional species pool. It provides a possible way of comparing
biodiversity patterns over wide space and time scales, when sampling effort is not controlled,

and is based on recent K R Clarke and R M Warwick research papers.
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