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T I ª u  c h u È n  v I Ö t  n a m                         TCVN 7220-2: 2002 
 

 
 
 
 

ChÊt l−îng n−íc − §¸nh gi¸ chÊt l−îng n−íc theo chØ sè sinh häc − 

PhÇn 2: Ph−¬ng ph¸p diÔn gi¶i c¸c d÷ liÖu sinh häc thu ®−îc tõ 

c¸c cuéc kh¶o s¸t giun trßn (Nematoda) vµ ®éng vËt kh«ng x−¬ng 

sèng ë ®¸y cì trung b×nh (§V§TB) 

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   Ph¹m vi ¸p dông 

Tiªu chuÈn nµy qui ®Þnh ph−¬ng ph¸p diÔn gi¶i c¸c d÷ liÖu sinh häc thu ®−îc tõ c¸c cuéc kh¶o s¸t Giun 

trßn vµ ®éng vËt kh«ng x−¬ng sèng ®¸y cì trung b×nh (tõ ®©y viÕt t¾t lµ §V§TB) tõ c¸c s«ng ®Ó ®¸nh 

gi¸ chÊt l−îng n−íc s«ng vµ c¸c dßng ch¶y.  

Tiªu chuÈn nµy ¸p dông cho c¸c hä giun trßn n−íc ngät vµ n−íc lî, ngoµi ra tiªu chuÈn còng cã thÓ 

®−îc sö dông cho c¸c hä kh¸c cña §V§TB gÆp ë c¸c thuû vùc néi ®Þa ViÖt Nam 

Chó thÝch − Phô lôc A ®−a ra c¸c h−íng dÉn vÒ thùc hiÖn viÖc so s¸nh c¸c hÖ thèng ph©n lo¹i kh¸c nhau khi 

®· cã sù ph©n lo¹i chÊt l−îng sinh häc cña n−íc s«ng b»ng c¸ch sö dông ®éng vËt kh«ng x−¬ng sèng ®¸y cì 

trung b×nh. 

2  Tiªu chuÈn viÖn dÉn 

TCVN 7220 -1: 2002 ChÊt l−îng n−íc – §¸nh gi¸ chÊt l−îng n−íc theo chØ sè sinh häc – Ph−¬ng ph¸p 

lÊy mÉu giun trßn  vµ ®éng vËt kh«ng x−¬ng sèng ë ®¸y cì trung b×nh (§V§TB) t¹i c¸c vïng n−íc n«ng 

b»ng dông cô lÊy mÉu ®Þnh l−îng. 

TCVN 5993:1995 (ISO 5667-3), ChÊt l−îng n−íc − LÊy mÉu - H−íng dÉn b¶o qu¶n vµ xö lý mÉu. 
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3  ThuËt ng÷ vµ gi¶i thÝch 

Tiªu chuÈn nµy ¸p dông c¸c thuËt ng÷ ®· cho trong c¸c tiªu chuÈn TCVN 5993:1995 (ISO 5667),     

TCVN 7220-1: 2002 vµ c¸c thuËt ng÷ sau: 

3.1  HÖ thèng quan tr¾c sinh häc (cña ViÖt Nam) [Biological Monitoring Working Party (BMWP) 
VIETNAM ] 

HÖ thèng ®iÓm sö dông cho c¸c chØ sè sinh häc ®èi víi ®éng vËt kh«ng x−¬ng sèng ®¸y cì lín (§V§CL) 

cña ViÖt Nam. 

3.2   ChØ sè trung b×nh (Average score per taxon) ASPT  

ChØ sè sinh häc ®−îc sö dông ®Ó ®¸nh gi¸ chÊt l−îng m«i tr−êng n−íc b»ng thang 5 cÊp. 

3.3   ChØ sè sinh häc [Biological Index (BI)] 

ChØ sè thÓ hiÖn sù phong phó, møc ®é t−¬ng ®ång, møc ®é ®a d¹ng, tû lÖ gi÷a nhãm loµi (c¸ thÓ) chØ thÞ 

trªn tæng sè hä (c¸ thÓ), −u thÕ cña c¸c loµi t¹i tõng ®iÓm nghiªn cøu cña quÇn x· kh«ng x−¬ng sèng 

®¸y cì lín (§V§CL) vµ quÇn x· kh«ng x−¬ng sèng ë ®¸y cì trung b×nh (§V§TB) [Theo TCVN 7220 -1: 

2002]. 

3.4   PhÇn mÒm thèng kª PRIMER-V 

Mét ch−¬ng tr×nh thèng kª ®−îc dïng trong nghiªn cøu sinh th¸i häc, ®Æc biÖt l¸ sinh th¸i häc c¸c thuû 

vùc, nghiªn cøu qu¸ tr×nh « nhiÔm cña c¸c t¸c ®éng nh©n t¹o lªn c¸c hÖ sinh th¸i s«ng hå, ven biÓn 

(xem phô lôc B). 

4    Ph©n lo¹i 

4.1   Giíi thiÖu 

§Ó ®¸nh gi¸ chÊt l−îng n−íc s«ng qua c¸c d÷ liÖu sinh häc thu ®−îc tõ c¸c cuéc kh¶o s¸t quÇn x· giun 

trßn  vµ c¸c ®éng vËt kh«ng x−¬ng sèng ë ®¸y trung b×nh kh¸c ë c¸c vïng, dßng n−íc ch¶y, c¸c d÷ liÖu 

thu ®−îc tõ ®Þa ®iÓm kh¶o s¸t (d÷ liÖu quan s¸t ®−îc) ®−îc ®em so s¸nh víi mét tËp hîp d÷ liÖu ®èi 

chøng. D÷ liÖu ®èi chøng thÓ hiÖn cho quÇn x· tù nhiªn dù kiÕn sÏ t×m thÊy t¹i ®Þa ®iÓm khi ë ®ã chØ cã 

c¸c t¸c ®éng tù nhiªn vµ kh«ng cã c¸c t¸c ®éng nh©n t¹o hoÆc t¸c ®éng nh©n t¹o ®−îc coi lµ kh«ng 

®¸ng kÓ. Sù ph©n lo¹i chÊt l−îng n−íc ph¶i dùa trªn sù kh¸c biÖt gi÷a d÷ liÖu quan s¸t ®−îc vµ d÷ liÖu 

®èi chøng. 
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4.2   D÷ liÖu quan s¸t ®−îc 

Bé d÷ liÖu quan s¸t ®−îc ph¶i dùa theo c¸c bé s−u tËp (bé vËt mÉu) ®éng vËt ®¸y kh«ng x−¬ng sèng meio  

sö dông c¸c ph−¬ng ph¸p lÊy mÉu tiªu chuÈn nh− ®· m« t¶ trong c¸c TCVN 7220-1: 2002 (ph−¬ng ph¸p 

lÊy mÉu ®Þnh l−îng giun trßn vµ §V§TB). 

4.3   D÷ liÖu ®èi chøng 

D÷ liÖu ®èi chøng cÇn ®−îc s¾p xÕp theo thø tù thµnh mét tËp hîp hoÆc lµ kÕt hîp cña c¸c c¸ch sau: 

a) Khi cã s½n c¸c sè liÖu tr−íc ®©y vÒ ®iÒu kiÖn tù nhiªn cña ®Þa ®iÓm kh¶o s¸t th× ph¶i sö dông 

nh÷ng sè liÖu ®ã; 

b)  Khi c¸c ®Þa ®iÓm t−¬ng tù ch−a bÞ t¸c ®éng ®· ®−îc kh¶o s¸t th× dïng d÷ liÖu dù ®o¸n tr−íc vÒ 

quÇn x· cho c¸c ®Þa ®iÓm ®ang nghiªn cøu. HÖ thèng dù ®o¸n nµy cã thÓ lµ mét sù so s¸nh trùc 

tiÕp ®¬n gi¶n víi c¸c ®Þa ®iÓm ch−a bÞ t¸c ®éng trong cïng l−u vùc hoÆc khu vùc cã thÓ so s¸nh 

®−îc. C¸c dù ®o¸n phøc t¹p h¬n cã thÓ dùa vµo c¸c c¬ së d÷ liÖu quèc gia cña c¸c ®Þa ®iÓm 

ch−a cã c¸c t¸c ®éng nh©n t¹o hoÆc c¸c t¸c ®éng nh©n t¹o ®−îc coi lµ kh«ng ®¸ng kÓ vµ kÕt hîp 

víi c¸c ch−¬ng tr×nh m¸y tÝnh (vÝ dô nh− dù ®o¸n ®éng vËt kh«ng x−¬ng sèng cña s«ng vµ hÖ 

thèng ph©n lo¹i[12,13]); 

c)  Khi mét qui tr×nh tÝnh to¸n gi¸ trÞ chØ sè t−¬ng øng víi møc t¸c ®éng ®· ®−îc lËp ra vµ cã hiÖu lùc 

¸p dông mµ qui tr×nh nµy ®· xem xÐt ®Õn bé d÷  liÖu ®èi chøng hoÆc nguyªn lý cña c¸c ®iÒu kiÖn 

®èi chøng th× ph¶i sö dông nã (vÝ dô chuÈn ho¸ toµn cÇu c¸c chØ sè « nhiÔm [14] Saprobien[15). 

C¸c ®iÒu kiÖn ®èi chøng cã thÓ kh«ng phï hîp ®Ó lµm ®èi t−îng qu¶n lý, trong tr−êng hîp chóng ®−îc 

sö dông ®Ó ph©n lo¹i nh»m môc ®Ých so s¸nh. 

4.4   ChØ sè 

§Ó ®o møc cña mét t¸c ®éng cô thÓ, ph¶i sö dông chØ sè sinh häc hoÆc thang ®iÓm sè ®−îc lËp ra theo 

c¸ch ®Æc biÖt ®Ó −íc tÝnh t¸c ®éng ®ã[17,34]. T¸c ®éng ®−îc ®¸nh gi¸ réng r·i nhÊt th«ng qua sö dông 

quÇn x· ®éng vËt kh«ng x−¬ng sèng ®¸y trung b×nh lµ t¸c ®éng cña « nhiÔm h÷u c¬ vµ nhiÒu ®iÓm sè 

vµ chØ sè ®· ®−îc x¸c lËp ra ®Ó ®¸nh gi¸ lo¹i t¸c ®éng nµy[2,3,5,18]. T¹i nhiÒu quèc gia ®ang cã sù gia 

t¨ng viÖc sö dông chØ sè §V§TB ®Ó ®¸nh gi¸ c¸c t¸c ®éng kh¸c, vÝ dô nh− tèc ®é dßng, thay ®æi nÒn 

®¸y vµ sù phó d−ìng n−íc[16, 34, 38]. 

Khi ch−a cã c¸c thang ®iÓm hay chØ sè quèc gia ®èi víi mét t¸c ®éng cô thÓ th× nªn lËp ra vµ sö dông 

ph−¬ng ph¸p sau: mét nhãm chuyªn gia quèc gia ®−a ra cho tõng ®¬n vÞ ph©n lo¹i mét gi¸ trÞ ph¶n ¸nh 

sù chèng ®ì vµ chÞu ®ùng ®èi víi t¸c ®éng[12,13,]; gi¸ trÞ nµy còng cÇn xem xÐt ®Õn sù phong phó cña ®¬n 

vÞ ph©n lo¹i vµ tÝnh phï hîp cña nã nh− lµ mét chØ thÞ[6,15, 38] (xem chó thÝch 1 d−íi ®©y). Sau ®ã, chØ sè 

®Þa ®iÓm ®−îc dÉn xuÊt ra b»ng c¸ch dïng gi¸ trÞ chÊp nhËn ®−îc cho cÊp ph©n nhãm loµi ®· t×m thÊy 
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t¹i ®Þa ®iÓm ®ã vµ cã thÓ ®−îc thÓ hiÖn ra b»ng sè ®iÓm tæng céng hoÆc sè ®iÓm trung b×nh cho mçi 

®¬n vÞ ph©n lo¹i [6,11,12,13,14,15] . KhuyÕn nghÞ r»ng nªn sö dông bËc ph©n lo¹i ban ®Çu lµ Hä; nÕu cÇn ph©n 

biÖt h¬n th× dïng ®Õn gi¶i ph¸p cao h¬n lµ Gièng hoÆc Loµi. 

Chó thÝch 1 - Cã thÓ so s¸nh mét c¸ch trùc tiÕp danh môc ®¬n vÞ ph©n lo¹i trong c¸c d÷ liÖu ®· quan s¸t ®−îc 

víi d÷ liÖu ®èi chøng, b»ng c¸ch sö dông chØ sè so s¸nh quÇn x· [19]. NÕu gi÷a hai bé d÷ liÖu kh«ng cã c¸c 

kh¸c biÖt ®¸ng kÓ th× chøng tá lµ kh«ng cã c¸c t¸c ®éng nh©n t¹o. Sù chªnh lÖch gi÷a hai bé d÷ liÖu t¹i hai 

®iÓm chØ ra  r»ng ®· cã c¸c t¸c ®éng nh©n t¹o. C¸c d¹ng t¸c ®éng cã thÓ ®−îc ®iÒu tra ra b»ng c¸ch sö dông 

c¸c chØ sè ®Æc thï (vÝ dô chØ sè « nhiÔm h÷u c¬, chØ sè axÝt, v.v). Sù hiÓu biÕt vÒ c¸c ®Æc tÝnh sinh th¸i häc cña 

®¬n vÞ ph©n lo¹i còng cã thÓ chØ ra c¸c t¸c nh©n g©y t¸c ®éng. Sè l−îng c¸c ®¬n vÞ ph©n lo¹i bÞ hôt ®i cã thÓ 

còng chøng tá tÝnh trÇm träng cña mét t¸c ®éng. 

 

4.5   Ph©n lo¹i /Chia cÊp chÊt l−îng giun trßn vµ §V§TB 

Ph¶i lËp ra mét sù ph©n lo¹i b»ng c¸ch so s¸nh c¸c d÷ liÖu quan s¸t ®−îc víi c¸c d÷ liÖu ®èi chøng. 

Khi sö dông c¸c chØ sè, th× ph¶i tÝnh to¸n c¸c chØ sè hoÆc ®iÓm sè riªng cho c¸c d÷ liÖu quan s¸t ®−îc 

vµ d÷ liÖu ®èi chøng. Sau ®ã, ph¶i tÝnh to¸n sù chªnh lÖch gi÷a c¸c chØ sè hay c¸c ®iÓm sè ®èi chøng 

vµ quan s¸t ®−îc. HÖ thèng ph©n lo¹i ph¶i dùa trªn sù chªnh lÖch gi÷a sè liÖu quan s¸t ®−îc vµ ®iÓm 

sè ®èi chøng; sù chªnh lÖch nµy ®−îc xem xÐt vµ biÓu hiÖn møc ®é cña t¸c ®éng vµ ®−îc thÓ hiÖn b»ng 

tû sè quan s¸t vµ ®èi chøng. 

V× cßn ch−a cã hÖ thèng ph©n lo¹i quèc gia nªn cÇn lËp mét sè b¶ng ph©n lo¹i víi n¨m d¶i chÊt l−îng 

®éng vËt kh«ng x−¬ng sèng ®¸y trung b×nh, ®Æc biÖt lµ sè hä cña nhãm giun trßn vµ chØ sè H’, W cña 

chóng, nh»m thÓ hiÖn sù t¨ng møc ®é cña c¸c t¸c ®éng nh− cho ë c¸c b¶ng 1, 2, 3.  
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B¶ng 1 – Ph©n lo¹i  theo møc ®é phong phó cña giun trßn vµ ®éng vËt 

kh«ng x−¬ng sèng ë ®¸y cì trung b×nh theo thang 5 cÊp 

Ph©n lo¹i chÊt l−îng 
®éng vËt kh«ng x−¬ng 

sèng ë ®¸y cì trung b×nh 
Gi¶i thÝch  

 

RÊt tèt 

QuÇn x· quan s¸t ®−îc t−¬ng ®−¬ng hoµn toµn hoÆc gÇn nh− hoµn toµn 

víi ®iÒu kiÖn cña n¬i kh«ng cã c¸c t¸c ®éng nh©n t¹o hoÆc c¸c t¸c ®éng 

nh©n t¹o ®−îc coi lµ kh«ng ®¸ng kÓ (kh«ng bÞ x¸o trén). 

Tèt 
Cã c¸c thay ®æi nhá trong quÇn x· ®−îc quan s¸t khi so s¸nh víi quÇn 

x· ®èi chøng 

Trung b×nh 

Thµnh phÇn cña quÇn x· ®−îc quan s¸t kh«ng gièng ë møc trung b×nh  

so víi quÇn x· ®èi chøng. C¸c nhãm chÝnh bÞ thiÕu khi so s¸nh víi c¸c 

nhãm trong danh môc ph©n lo¹i cña quÇn x· ®èi chøng. 

XÊu 

Thµnh phÇn cña quÇn x· ®−îc quan s¸t kh«ng gièng ë møc ®¸ng kÓ so víi 

quÇn x· ®èi chøng. NhiÒu nhãm bÞ thiÕu so víi c¸c nhãm trong danh môc 

ph©n lo¹i cña quÇn x· ®èi chøng. 

 RÊt xÊu 

QuÇn x· ®−îc quan s¸t bÞ suy gi¶m trÇm träng khi ®−îc so s¸nh víi quÇn x· 

®«i chøng. ChØ c¸c nhãm ph©n lo¹i cã kh¶ n¨ng sèng trong ®iÒu kiÖn cùc kú 

bÞ x¸o trén lµ cã mÆt. 

 

B¶ng 2 - B¶ng ®iÓm so s¸nh Tæng hä §V§TB vµ giun trßn 

Thang ®iÓm 
Tæng sè hä trong 1 ®iÓm thu mÉu 

1 2 3 4 5 

Tæng sè hä §V§TB 10 10 -19 20 - 29 30 - 40 > 40 

Tæng sè hä Nematoda 1 - 6 7-13 14 - 18 19 - 25 > 25 

% −u thÕ cña mét hä giun trßn  hoÆc 

cña mét hä §V§TB 

> 85 > 70 - 85 > 55 - 70 40 - 55 < 40 

Chó thÝch - 1: ¤ nhiÔm nÆng; 2. ¤ nhiÔm; 3. « nhiÔm nhÑ; 4. Ch−a bÞ « nhiÔm, vµ 5. Kh«ng « nhiÔm 
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B¶ng 3 - XÕp h¹ng chÊt l−îng n−íc theo ChØ sè ®a d¹ng sinh häc H’ 

ChØ sè ®a d¹ng sinh häc H’ ChÊt l−îng n−íc 

< 1 ¤ nhiÔm nÆng 

1 - 2 ¤ nhiÔm 

> 2 - 3 ¤ nhiÔm nhÑ 

> 3 – 4, 5 Ch−a bÞ « nhiÔm 

> 4,5 Kh«ng « nhiÔm 

 

CÇn ph¶i ghi l¹i nh÷ng ®Þa ®iÓm kh«ng t×m thÊy Giun trßn còng nh− ®éng vËt kh«ng x−¬ng sèng ®¸y 

trung b×nh do v× thuû vùc cã chÊt l−îng n−íc bÞ « nhiÔm nÆng vµ kh«ng cßn sinh vËt nµo sèng ®−îc.   

CÊp trªn cïng cña b¶ng 1 thÓ hiÖn ®iÒu kiÖn cña thuû vùc kh«ng cã c¸c t¸c ®éng tù nhiªn hay nh©n t¹o 

®¸ng kÓ hoÆc c¸c t¸c ®éng ®ã ®−îc coi lµ kh«ng ®¸ng kÓ. C¸c cÊp cßn l¹i cña b¶ng 1 cho thÊy møc 

t¨ng dÇn cña c¸c t¸c ®éng nh©n t¹o. CÊp trªn cïng ph¶i cã ®ñ ®¹i diÖn cña c¸c hä §V§TB ®Ó tho¶ 

m·n tÝnh thay ®æi tù nhiªn cña c¸c quÇn x·. CÇn ph¶i −íc l−îng sù thay ®æi xÈy ra mét c¸ch tù nhiªn 

b»ng sù quan s¸t c¸c ®Þa ®iÓm ®èi chøng vµ/hoÆc b»ng kü thuËt dù ®o¸n tr−íc. C¸c cÊp chÊt l−îng cßn 

l¹i cÇn ®−îc chia thµnh bèn phÇn ®Ó chØ ra sù gia t¨ng cña t¸c ®éng nh©n t¹o. 

B¶ng 2 thÓ hiÖn møc ®é t¸c ®éng tù nhiªn hay nh©n t¹o t¹i thuû vùc nghiªn cøu ®−îc coi lµ t¸c ®éng 

m¹nh  hoÆc c¸c t¸c ®éng ®ã ®−îc coi lµ kh«ng ®¸ng kÓ vµ thÓ hiÖn qua sè hä, møc −u thÕ cña giun trßn  

hoÆc §V§TB t¹i thêi ®iÓm lÊy mÉu. C¸c cÊp chØ sè ®a d¹ng H’ cña b¶ng 3 cho thÊy møc t¨ng dÇn cña 

c¸c t¸c ®éng nh©n t¹o thÓ hiÖn qua sù gi¶m dÇn gi¸ trÞ cña chØ sè sinh häc.  

Cã thÓ dïng phÇn mÒm PRIMER -V ®Ó tÝnh c¸c chØ sè sinh häc H’, d, J’ λ vµ chØ sè t¸c ®éng m«i 

tr−êng. 

Chó thÝch −  NÕu sù thay ®æi tù nhiªn t¹o ra chÊt l−îng giun trßn  vµ ®éng vËt kh«ng x−¬ng sèng ®¸y trung 

b×nh, thuéc vµo cÊp chÊt l−îng cao mµ cÊp nµy lµ phÇn chÝnh cña b¶ng ph©n lo¹i th× c¸c ph©n cÊp trong c¸c 

cÊp cßn l¹i kh«ng cÇn ph¶i diÔn gi¶i n÷a v× lóc ®ã c¸c ph©n cÊp nµy kh«ng ®−îc coi lµ cßn cã t¸c ®éng nh©n 

t¹o. 
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Phô lôc A 

(tham kh¶o) 

Ph−¬ng ph¸p luËn ®Ó so s¸nh ph©n lo¹i 

A.1    Xem xÐt chung 

ViÖc thùc nghiÖm so s¸nh cho phÐp thùc hiÖn sù chuyÓn ®æi gi÷a c¸c cÊp ph©n lo¹i mµ kh«ng cÇn lÊy 

mÉu vµ ph©n tÝch d÷ liÖu cña cÊp ph©n lo¹i vµo thêi ®iÓm cÇn so s¸nh. ViÖc so s¸nh ph¶i ®−îc thùc hiÖn 

gi÷a c¸c chØ sè vµ/hoÆc ®iÓm sè h¬n lµ gi÷a c¸c ph©n lo¹i. Sù so s¸nh ®iÓm sè/ chØ sè chØ phï hîp khi 

c¸c d÷ liÖu ®· lµ ®óng cho ®Çy ®ñ c¸c ®Þa ®iÓm lÊy mÉu. NÕu mèi quan hÖ gi÷a c¸c chØ sè ®−îc thiÕt lËp 

b»ng sö dông kü thuËt håi qui[22] th× sù chuyÓn ®æi lÉn nhau gi÷a c¸c ph©n lo¹i míi cã thÓ thùc hiÖn ®−îc. 

Chó thÝch - C¸c chØ sè cã thÓ ®−îc lËp ra theo cïng c¸ch thøc nh−ng c¸c ph©n lo¹i hiÖn cã cã thÓ ®−îc lËp ra 

b»ng c¸ch sö dông c¸c triÕt lý kh¸c nhau. C¸ch thøc kh¸c nhau cña viÖc qui ®Þnh c¸c cÊp chÊt l−îng cña ®éng 

vËt kh«ng x−¬ng sèng ®¸y cì trung b×nh, cã thÓ t¹o ra sù kh¸c th−êng nÕu ph©n lo¹i ®−îc so s¸nh ë møc CÊp 

chø kh«ng ph¶i lµ ë møc ChØ sè. T−¬ng tù nh− vËy, r¾c rèi cã thÓ nÈy sinh trong khi so s¸nh, khi c¸c ph©n lo¹i 

sö dông c¸c ®iÒu kiÖn ®èi chøng kh¸c nhau ®−îc so s¸nh. 

ChØ c¸c chØ sè dïng ®Ó ®¸nh gi¸ cïng mét khÝa c¹nh cña t¸c ®éng nh©n t¹o lµ ®−îc so s¸nh víi nhau. 

VÝ dô, ChØ sè « nhiÔm Saprobien[15], HÖ thèng ®iÓm quan tr¾c sinh häc BMWP - chØ sè (ASPT )[13] vµ ChØ 

sè ®a d¹ng sinh häc  H’, ChØ sè t¸c ®éng m«i tr−êng W [38] cã thÓ lµm næi bËt sù « nhiÔm h÷u c¬ vµ v× 

thÕ lµ phï hîp cho viÖc so s¸nh. 

Thùc hiÖn viÖc so s¸nh c¸c chØ sè b»ng c¸ch sö dông c¸c d÷ liÖu ®· s−u tÇm ®−îc cho ®ñ toµn bé 

ph¹m vi cña mçi cÊp trong ph©n lo¹i ®ang ®−îc xem xÐt vµ tõ ®ã c¸c cÊp ph©n lo¹i ®−îc ®Þnh ra. Khi cã 

c¸c d÷ liÖu tõ tÊt c¶ c¸c cÊp/chÊt l−îng cña tÊt c¶ c¸c hÖ thèng ®ang ®−îc so s¸nh th× ph¶i ®−îc sö 

dông chóng trong viÖc so s¸nh. 

Khi tiÕn hµnh so s¸nh nhiÒu h¬n hai chØ sè hoÆc ®iÓm sè th× mçi chØ sè/®iÓm sè cÇn ®−îc so s¸nh víi 

chØ sè ®¬n hoÆc ®iÓm sè ®¬n (®iÓm sè/chØ sè ®−êng c¬ së): kh«ng nªn t¹o ra mét b¶ng ma trËn cña tÊt 

c¶ c¸c so s¸nh cã thÓ [38]. Ngoµi ra cßn khuyÕn c¸o r»ng ®iÓm sè ®−êng c¬ së ph¶i lµ nh÷ng ®iÓm cã 

sai sè lÊy mÉu vµ ph©n tÝch nhá nhÊt 

CÇn ph¶i so s¸nh b»ng c¸ch lÊy mÉu ë tõng ®Þa ®iÓm, dïng tÊt c¶ c¸c ph−¬ng ph¸p lÊy mÉu t−¬ng øng 

víi chØ sè ®ang ®−îc so s¸nh. §iÒu quan träng lµ c¸c mÉu ®−îc lÊy cïng thêi gian trong n¨m vµ tõ cïng 

lo¹i sinh c¶nh, nÕu kh«ng th× c¸c biÕn ®æi theo mïa hoÆc c¸c thay ®æi cña vi sinh c¶nh sÏ lµm t¨ng møc 

®é biÕn ®æi gi÷a c¸c bé d÷ liÖu. LÊy mÉu ph©n tÇng, ®óng thêi gian (theo mïa) vµ theo lo¹i sinh c¶nh 

(c¸c chç n«ng, ®¸y s«ng, v.v) lµm gi¶m tÝnh ®a d¹ng vµ v× vËy, lµm t¨ng bËc thèng kª[22] [38]. 
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A.2   Xem xÐt thèng kª 

CÇn ph¶i cÈn thËn khi lùa chän vµ sö dông nhiÒu chØ sè sinh c¶nh trong nghiªn cøu quan tr¾c sinh häc. 

C¸c chØ thÞ « nhiÔm ®Æc tr−ng cã thÓ rÊt h÷u Ých ®Ó ph¸t hiÖn ra sù c¶i thiÖn cña chÊt l−îng sinh c¶nh v× 

chØ sè hay ®iÓm sè sÏ thay ®æi khi mét ®¬n vÞ ph©n loµi ®¬n lÎ cña Hä (vÝ dô  BMWP[13]) hoÆc biªn ®é 

pH (vÝ dô  ®iÓm sè axÝt ho¸)[18] ®−îc l−u l¹i nh− lµ gi¸ trÞ hiÖn t¹i. VÝ dô, nÕu sö dông c¸c ph−¬ng ph¸p 

ph©n h¹ng theo ®iÓm sè ®Ó quan tr¾c sù xuèng cÊp cña sinh c¶nh th× sù thay ®æi thùc tÕ trong ®a d¹ng 

cña c¸c loµi  Giun trßn vµ ®éng vËt kh«ng x−¬ng sèng ®¸y trung b×nh (§V§TB) cã thÓ xÈy ra tr−íc khi 

chuyÓn ®æi ®iÓm sè- ®Æc thï cho ®Þa ®iÓm, ph¸t ra tÝn hiÖu bÞ t¸c ®éng[24] [38]. ViÖc sö dông chØ sè H’, W 
[38] vµ BMWP[13] ®Ó tÝnh to¸n tû sè gi÷a d÷ liÖu quan s¸t ®−îc vµ d÷ liÖu ®èi chiÕu ®· cho thÊy r»ng c¸c 

phÐp thö nghiÖm cã ý nghÜa thèng kª cã thÓ lµm râ sù kh¸c biÖt gi÷a c¸c ®Þa ®iÓm hoÆc t¹i mét ®Þa 

®iÓm ®· cho trong mäi thêi gian.[23]. 

VÒ c¸c phÐp thö thèng kª: cÇn ph¶i cÈn thËn khi øng dông c¸c phÐp thö vÒ th«ng sè ®èi víi nhiÒu chØ 

sè sinh c¶nh. TiÕn hµnh thö b»ng c¸ch sö dông c¸c qui tr×nh ngÉu nhiªn ®ang lµ mét ph−¬ng ph¸p thay 

thÕ th«ng dông h¬n. 
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Phô lôc B 

(tham kh¶o) 

 
 

VÝ dô vÒ giao diÖn cña phÇn mÒm PRIMER-V 
 

PhÇn mÒm PRIMER-V lµ mét ch−¬ng tr×nh thèng kª ®−îc dïng trong nghiªn cøu sinh th¸i häc, ®Æc biÖt 

l¸ sinh th¸i häc c¸c thuû vùc, nghiªn cøu qu¸ tr×nh « nhiÔm cña c¸c t¸c ®éng nh©n t¹o lªn c¸c hÖ sinh 

th¸i s«ng hå, ven biÓn. §©y lµ c«ng cô ®¾c lùc phôc vô sinh quan tr¾c m«i tr−êng trªn thÕ giíi hiÖn nay. 

PhÇn mÒm PRIMER-V dïng ®Ó tÝnh c¸c chØ sè sinh häc H’, d, J’ λ vµ chØ sè t¸c ®éng m«i tr−êng W. 

        

 

 

 

 

 

 

§©y lµ mét trong nh÷ng phÇn mÒm ®−îc sö dông réng r·i trong c¸c nghiªn cøu khoa häc vÒ biÓn, vÒ 

c¸c hÖ sinh th¸i n−íc néi ®Þa vµ còng lµ mét trong nh÷ng c«ng cô h÷u hiÖu nhÊt hiÖn nay trong sinh 

quan tr¾c vµ gi¸m s¸t « nhiÔm m«i tr−êng n−íc bÒ mÆt néi ®Þa vµ vïng n−íc cöa s«ng ven biÓn. PhÇn 

mÒm PRIMER-V hiÖn ®ang ®−îc nhãm c¸c chuyªn gia hµng ®Çu vÒ §¸nh gi¸ « nhiÔm m«i tr−êng biÓn 

cña Liªn Hîp Quèc sö dông chÝnh thøc trong ph−¬ng ph¸p quan tr¾c vµ gi¸m s¸t m«i tr−êng n−íc. 

Giíi thiÖu vÒ ph−¬ng ph¸p nghiªn cøu cña phÇn mÒm PRIMER 

C¸c lÖnh c¬ b¶n th−êng sö dông cña phÇn mÒm PRIMER 

PhÇn mÒm PRIMER (Plymouth Routines in Multivariate Ecological Reseach) bao gåm mét d·y tæ hîp, 

h×nh ¶nh vµ c¸c biÕn sè, sö dông ®Ó ph©n tÝch c¸c loµi trong mÉu (hoÆc sinh khèi, ph©n bè, sù cã mÆt/ 

v¾ng mÆt c¸c loµi…) ®iÒu nµy n¶y sinh trong monitoring c¸c th«ng sè cña t¸c ®éng m«i tr−êng vµ 

nghiªn cøu c¬ b¶n s©u h¬n vÒ hÖ sinh th¸i quÇn x·, cïng víi c¸c d÷  liÖu vÒ ho¸ - lý kÌm theo. Ph−¬ng 
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ph¸p nµy lËp ra gi¶ ®Þnh d¹ng d÷ liÖu vµ tËp trung vµo c¸c ph−¬ng ph¸p kü thuËt ®Ó hiÓu vµ gi¶i thÝch. 

Sù thiÕt thùc nµy lµm cho phÇn mÒm PRIMER cã kh¶ n¨ng ¸p dông réng r·i trong viÖc diÔn gi¶i c¸c m« 

h×nh quÇn x·. Ph−¬ng ph¸p nµy cã ®é tin cËy cao h¬n vµ ®ã lµ lý do t¹i sao ph−¬ng ph¸p nµy ®−îc ¸p 

dông réng r·i trªn thÕ giíi (th«ng qua phÇn mÒm PRIMER phiªn b¶n 4 trong m«i tr−êng DOS), ®Æc biÖt 

lµ trong nghiªn cøu vÒ khoa häc biÓn nh−ng còng ®ang ®−îc ¸p dông t¨ng c−êng trong c¸c nghiªn cøu 

vÒ vïng triÒu, m«i tr−êng n−íc ngät, vµ c¸c ph¹m vi nghiªn cøu kh¸c. PhÇn mÒm nµy dùa trªn ph−¬ng 

ph¸p thèng kª ®Ó gi¶i thÝch b»ng thuËt ng÷ phi to¸n häc ®−îc kÕt hîp víi 'ph−¬ng ph¸p ph©n lo¹i thñ 

c«ng' (Clarke KR, Warwick. RM: Sù  biÕn ®éng trong quÇn x· biÓn). Ch−¬ng tr×nh phÇn mÒm nµy còng 

lµ kÕt qu¶ tõ nhiÒu nguån tµi liÖu nghiªn cøu, VÝ dô: ¶nh h−ëng cña trµn dÇu, th¶i bá mïn th¶i dµn 

khoan, c¸c chÊt « nhiÔm tõ cèng thµnh phè ®Õn ®éng vËt ®¸y sèng trong líp bïn mÒm, sù biÕn ®éng 

hoÆc ¶nh h−ëng cña thêi tiÕt lªn c¸c r¹n san h«, hoÆc c¸c loµi c¸, c¸c m« h×nh c¬ b¶n vÒ quÇn x· sinh 

th¸i vµ ®a d¹ng sinh häc ,v.v. C¸c c¸c d÷ liÖu phong phó nµy ®· ®−îc ®−a vµo ch−¬ng tr×nh thµnh c¸c 

"gãi d÷ liÖu" ®Ó sao cho ng−êi sö dông cã thÓ sao chÐp sù ph©n tÝch cã tõ ch−¬ng tr×nh ®Ó dïng cho 

qu¸ tr×nh ph©n tÝch thñ c«ng. 

C¸c lÖnh c¬ b¶n cña phÇn mÒm: ph©n lo¹i x¾p xÕp theo nhãm mÉu hoÆc loµi (CLUSTER), ph©n läai  

b»ng theo thang ®a chiÒu (MDS) vµ theo thµnh phÇn loµi chÝnh (PCA), sö dông gi¶ thuyÕt c¬ sè ho¸n vÞ 

(ANOSIM), tÝnh t−¬ng tù cña biÕn ®éng ®ång nhÊt (ANOVA) ®Ó tæng kÕt m« h×nh thµnh phÇn loµi vµ c¸c 

biÕn m«i tr−êng, thö  nghiÖm c¸c gi¶ thuyÕt cho thÊy sù kh¸c nhau gi÷a c¸c nhãm (multivariate) cña 

c¸c lÇn lÊy mÉu, ®Þa ®iÓm, xö lý thùc nghiÖm kh¸c nhau, v.v... ; PhÇn mÒm nµy còng cung cÊp sù m« t¶ 

g÷a hai nhãm mÉu ®−îc quan s¸t ®Ó x¸c ®Þnh c¸c loµi chÝnh  (SIMPER), mèi liªn hÖ cña c¸c mÉu sinh 

c¶nh ®Õn sù thay ®æi ®ång nhÊt cña m«i tr−êng (BIO-ENV); thö nghiÖm so s¸nh (Matel-Type) trªn c¸c 

tæ hîp mÉu ®ång nhÊt (RELATE); c¸c chØ sè tiªu chuÈn vÒ tÝnh ®a d¹ng; loµi chñ yÕu; sù ph©n bè 

phong phó cña loµi; tËp hîp c¸c m¶ng d÷ liÖu cho phÐp ph©n tÝch sè liÖu ë møc ph©n lo¹i cao h¬n; 

C¸c lÖnh míi th−êng sö dông trong phiªn b¶n PRIMER - V 

Sù  tÝch hîp hoµn toµn trong m«i tr−êng WINDOWS chuÈn cho phÐp: dÔ dµng thao t¸c víi d÷ liÖu vµ 

kÕt qu¶, vÝ dô: xuÊt nhËp d÷ liÖu tõ b¶ng tÝnh Excel hoÆc tõ c¸c ch−¬ng tr×nh kh¸c (bao gåm c¸c tÖp d÷ 

liÖu cña phiªn b¶n PRIMER 4); kh¶ n¨ng xem vµ thao t¸c d÷ liÖu trªn mµn h×nh tõ c¸c tÖp d÷ liÖu vµ ®å 

thÞ thu ®−îc trong nhiÒu cöa sæ; xuÊt ra c¸c ®Þnh d¹ng tÖp mµ WINDOWS hiÓu ®−îc nh− c¸c tÖp *.wmf 

hoÆc *.bmp (h×nh ¶nh ®å ho¹) vµ c¸c tÖp *. rtf  (v¨n b¶n ký tù) vµ in ra b»ng m¸y in WINDOWS chuÈn; 

tÝnh linh ho¹t trong chØ ®Þnh c¸c ph©n tÝch;  tÝnh ®Æc thï cho c¸c nhãm nhá d÷ liÖu vµ ®Þnh nghÜa cÊu tróc 

nhãm cho thö nghiÖm vµ hiÓn thÞ; kh¶ n¨ng qu¶n lý thiÕt lËp ®Þa chØ ho¸ d÷ liÖu lín (kh«ng giíi h¹n 

l−îng bé nhí cÊp ph¸t nh−ng ®èi t−îng cÊp ph¸t bé nhí ph¶i n»m trong kh¶ n¨ng s½n cã cña bé nhí 

do windows qu¶n lý vµ theo kªnh chÝnh, thêi gian rµng buéc - kh«ng cÇn tÊt c¶ c¸c tham sè vµ ph−¬ng 

ph¸p ho¸n vÞ c¬ së, ch−¬ng tr×nh cã thÓ tÝnh to¸n mét khèi l−îng lín c«ng viÖc). 

Thªm vµo ®ã lµ giao diÖn WINDOWS míi víi nhiÒu tÝnh n¨ng ®−îc thªm vµo so víi phiªn b¶n PRIMER 

tr−íc: lùa chän c¸c biÓu ®å, ®å thÞ rÊt linh ho¹t vµ dÔ dµng víi c¸c ®å thÞ trong kh«ng gian 2 chiÒu MDS 
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(cho ®å thÞ ®iÓm, xoay chuyÓn ®å thÞ ®¬n gi¶n) vµ ®å thÞ trong kh«ng gian 3 chiÒu, ®å thÞ t¸n x¹ c¸c thay 

®æi cña m«i tr−êng; vµ c¸c hoµnh ®å cho thö nghiÖm thèng kª ph©n bè ho¸n vÞ. Ch−¬ng tr×nh còng cã 

mét vµi lÖnh ph©n tÝch míi: BVSTEP - mét qui tr×nh so s¸nh ®¹i c−¬ng ho¸  BIO-ENV vµ cã thÓ ®−îc sö 

dông, vÝ dô t×m 'c¸c loµi cã sè l−îng ¸p ®¶o'; 2STAGE  lµ thÎ thø 2 trong MDS thiÕt lËp gi÷a c¸c nhãm  

ph©n lo¹i cã thÓ m−êng t−îng (theo c¸ch ®ã cho phÐp tÝnh tæng cña c¸c h×nh ®¬n gi¶n, hiÖu qu¶ cña 

viÖc sö dông c¸c d÷ liÖu biÕn ®æi kh¸c nhau vµ c¸c møc ph©n lo¹i kh¸c nhau) mét nhãm më réng cña 

chØ sè ®a d¹ng sinh häc;v,v.  

 
 
 
 
 
 



TCVN 7220 - 2:2002 

 14 

Tµi liÖu tham kh¶o  
 

[1] NEWMAN P.J. Classification of surface water quality.Review of the schemes used in EC 

Member States. Heinemann, Oxford, 1988. 

[2] ROSENBEG D.M. and RESH V.H. Freshwater  biomonitoring and benthic macro-invertebrates. 

Chapman and Hail, London, 1993.   

[3] METCALFE J.L. Biological water quality assessment of running water based on 

macroinvertebrates cummunities: history and present status in Europe. Environment 

Pollution,60,pp. 101 - 139, 1989. 

[4] BRITTAIN J.E  and SAITVEIT S.J. The use of macroinvertebrates in watercourse monitoring. 

Vann 1-84,pp. 116-122, 1984 (in Norwegian). 

[5] DE PAUW N. , GHETTI P.F., MANZINI  P. and SPAGGIANI R. Biological assessment methods 

for running waters. In: River water quality , Ecological assessment and control, 1992 

[6] ON M 6232. Richtlinien fur die okologische Unteruchung und Bewertung von FlieBgenwassern 

2sprachige Fassung. (Guidelines for the ecological study and assessment of water,bilingual 

edition). 

[7] Bundesministerium fur Land- und Forstwirtschaft, Fauna aquatica austriaca, katalog zur 

autokologischen Einstufung aquatischer Organismen Osterreichs; Moog O.(ed). Univ. fur 

Bodenkultur, Abt. Hydrobiol., Fischereiwirtschaft und Aquakultur, 1995. 

[8] Environment Agency Assessing Water Quality - General Quality Assessment (GQA) scheme for 

Biology. Environment Agency, Bristol, UK, 1997. 

[9] KNOBEN R.A.E., ROOS C. and VAN OIRSCHOT M.C.M. Biological Assessment methods for 

watercourse. Vol. 3, UN/ECE Task Force on Monitoring and Assessment Vol. 3, RIZA, Lelystad, 

1995. 

[10] UN/ECE Task Force on Monitoring and Assessment Guidelines on water quality monitoring and 

assessment of transboundary river. RIZA, Lelystad, 1996. 

[11] REIJNEN R., HARMS W.B., FOPPEN R.P.B., DE VISSER R. and WOLFERT H.P. Ecological 

networks in river rehabilitation scennarios : A case study for  the Low Rhine, Rhine-Econet Report No. 

58, RIZA, Lelystad, 1995 . 

[12] Wright J.F., FURSE M.T., and ARMITAGE P.D. Use of macroinvertebrate communities to detect 

environment stress in running water. In: Water quality and stress indicators in marine and 

freshwater systems: linking levels of organisation, Sutcliffe D.W. (ed). Freshwater Biological 

Association, pp. 15-34, 1994. 

[13] River Water Quality: the 1980 survey and future outlook. National Water Council, London, 1981. 



TCVN 7220 - 2 :2002 

 15

[14] Agency de l'eau, Ministere de l'Environnement, Conseil Superieur de la Peejche, Indice 

biologique global normalise (IBGN) - NF T 90-350 - Cahier technique. Gay Environnement, 1995. 

[15] DIN 38410 Teil 2, Deutsche Einheitsverfahren zur Wasser-, Abwasser- und 

Schlammuntersuchung: Biologisch-okologische Gewasseruntersuchung des Saprobienindex 

(M2),1991. 

[16] PEETER E.T.H.M., GARDENIERS J.J.P. and TOLKAMP H.H. New method to assess the 

ecological status of surface waters in the Netherlands. Part 1: Running waters. Verh. Internat. 

Varein. Limnol., 25, pp. 1914-1916, 1994. 

[17] JOHNSON R.K. The indicator concept in freshwater biomonitoring. In: Chironomids (from genes 

to ecosystems).  \Cranston P. (ed). SCIRO, Canberra, pp. 11-26, 1995. 

[18] HELLAWELL J.M. Biological indicators for freshwater pollution and environmental management. 

Elsevier, London and New York, 1988. 

[19] METCALFE-SMITH J.L. Biological water-quality assessment of rivers: Use of macroinvertebrate 

communities. In: The rivers Handbook: hydrological and ecological principles Vol. 2, Calow P. and 

petts G.E. (eds), Blackwell, Oxford, 1994. 

[20] WALLEY W.J. and HAWKERS H.A. A computer-based reappraisal of Biological Monitoring 

Working Partly scores using data from the 1990 River Quality Survey of England and Wales. Water 

Research, 30, pp. 2086-2094, 1996. 

[21] PEETERS E.T.H.M. and GARDENIES J.J.P. Logistic regression as a tool for defining habitat 

requirements of two common gammarids. Freshwater Biology, 39, pp. 605-615, 1998. 

[22] SOKAL R.R. and ROHLF F.J. Bioemetry, the principles and practice of statistics in biological 

research. 3rd adn., W.H. Freeman, New York, 1995. 

[23] National rivers authority Biological assessment methods: Controling the quality of biological 

data. National river authority, Bristol, UK, 1995. 

[24] JOHNSON R. Personal communication. 

[25] Nguyen Xuan Quynh, Mai Dinh Yen, Clive Pinder & Steve Tilling, (2000). Biological surveillance 

of freshwater, using macroinvertebrates. Hanoi, 2000 

[26] Holme, N. A. & McInture, A. D., (1971). Methods for the study of marine benthos. IBP Handbook 

N.16. Oxford: Blackwell 

[27] Metcalfe. J. L (1989). Biological water quality assessment of running waters based on 

macroinvertebrate communities history and present status in Europe.Environmental Pollution, 60: 

101-139 



TCVN 7220 - 2:2002 

 16 

[28] Leska S. Fore, Kit Pausen & Kate O'Laughlin, (2001). Assessing the perfomance of volunteers 

in monitoring streams. Freshwater biology  N.46: 109-123 

[29] Rosenbeg D. M. & Resh V. H.(1930). Freshwater biomonitoring and benthic macro-

invertebrates. Chapman and Hail, London 

[30] §Æng Ngäc Thanh, Hå Thanh H¶i, D−¬ng §øc TiÕn, Mai §×nh Yªn (2002). Thuû sinh häc c¸c 

thuû vùc n−íc ngät néi ®Þa ViÖt Nam 399tr. 

[31] Lª Tr×nh (2000).  §¸nh gi¸ t¸c ®éng m«i tr−êng ph−¬ng ph¸p vµ øng  dông. NXBKHKT. 247 tr. 

[32] NguyÔn Ngäc Ch©u, NguyÔn Vò Thanh. (1993). Ph−¬ng ph¸p míi t¸ch giun trßn  tõ ®Êt vµ m« 

thùc vËt . Nh÷ng thµnh tùu KHKT ®−a vµo s¶n xuÊt. N 1: 41-45 

[33] Standard Methods for examination of Water and Wastewater 19th Edition 1995. U.S. EPA 

[34] Manual of Methods in aquatic environmental research FAO/ 324. 1992 

[35] Biodiversity assessment program in the Western and Pacific and Asian Region Protocol manual 

volume 3. 6th Edition. IBOY-DIWPA-2001. Japan 

[36] TCVN 5993 :1995 (ISO 5667 - 3: 1985) ChÊt l−îng n−íc - LÊy mÉu - H−íng dÉn b¶o qu¶n vµ xö 

lý mÉu. 

[37] TCVN 5993 :1995 (ISO 5667 - 3: 1985) ChÊt l−îng n−íc - LÊy mÉu - H−íng dÉn lËp ch−¬ng 

tr×nh lÊy mÉu. 

[38] Change in marine communities: An approach to statistical analysis and interpretation KR clarke RM 

Warwick 1994 

 

 

_______________________________________________ 

 

 

 

 



 
TCVN  v i e t n a m  s t a n d a r d  

 
 

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 
 
 
 
 
 
 
 
 
 
 
 

Ha noi − 2002 
 
 
 
 

 



TCVN 7220-2: 2002 

 2 

 
Foreword 
 

TCVN 7220 – 2: 2002  is prepared by Technical 

committee TCVN / TC 147/ SC1 " Biological method" 

submitted by the Directorate for Standards and 

Quality (STAMEQ) and approved by Ministry of 

Science and Technology (MOST). 

This English version of Vietnam standard gives the 

equivalent items and meanings in English language. 

However, only the items and its meanings in 

Vietnamese language can be considered as Vietnam 

standard. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TCVN 7220-2: 2002 

 3 

v i e t n a m  s t a n d a r d                                              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 (BMWPVIETNAN) 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 {11} 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 {12,13} 

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 {15}). 

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 {17}. 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 {2,3,5,18} 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 {12,13}; the value may also take into account the abundance of the 

taxon and its suitability as an indicator {6,15,38} (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 

score per taxon {6,11,12,13,14,15}. 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{19}. 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 

Bands Total family’s numbers on the 

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 

species or taxa 

> 85 > 70-85 > 55-70 40-55 < 40 

NOTE: 1. Heavy polluted; 2. Polluted; 3. Slight polluted; 4. Unpolluted; 5. Clear 
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Table 3 – Classification of the water quality according to the biological index H’ for  

meio-benthos and nematode communities 

 

Shannon index H’ Quality level of rivers 

< 1 Heavy polluted 

1-2 Polluted 

> 2-3 Slight polluted 

> 3-4,5 Unpolluted 

> 4,5 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 {22} 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{15}, BMWP – Average Score Per Taxon (ASPT){13} and H’, W {38} 

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 {22,38} 
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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 {13}) or pH interval (e.g. 

acidification score{18} 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 {24,38}. Work using H’ and W indices {38} 

and BMWP scores {13} 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{23}. 

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. 
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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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