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XAC DPINH MOI TUONG QUAN GIUA CHI SO ASPT' VGI MOT SO THONG SO
THUY LY HOA CUA MOI TRUONG NUGC BANG PHAN TICH TUONG QUAN
VA HOI QUY

LE THU HA

Truong dai hoc Khoa hoc tyw nhién, DHQOG Ha Noi

St dung dong vat khong xuong song
(DVKXS) ¢& 16n lam sinh vat chi thi trong quan
trac va ddnh gid chat lugng clia moi trudng
nudc, thong qua céac chi s6 sinh hoc, dang la
mot huéng nghién citu dugc quan tam & Viét
Nam. Nam 1999, Nguyén Xuan Quynh va cs.,
qua nghién cittu diéu tra sinh hoc nuéc ngot bang
DVKXS ¢& 16n ¢ 2 viing Bac va Nam Viét Nam,
da xay dung duoc mot quy trinh 18y mau va mot
hé thong diém BMWP? cho Viét Nam [2].

Mot s6 két qua nghién ctu da cho thdy moi
tuong quan tuyén tinh gitta chi s6 sinh hoc véi
cac thong s6 thuy 1y hod. Nhu trong nghién ciu
danh gia chat luong clia moi truong nudc cua
song Chau Giang (Trung Quéc), Qi S. da khing
dinh ring chi s6 sinh hoc BPI’ tuong quan tuyén
tinh nhiéu 16p véi thong s6 DO va BOD; [5]. Tai
Indonéxia, A. I. A Kiristyanto and H. A.
Kusjantono, qua nghién cttu danh gid chat luong
ctia moi truong nudc song Ledok bang chi s6
sinh hoc BBI*, cho thdy chi s6 BBI c6 mdi tuong
quan chat v6i cac thong s6 thuy ly hoa [3].
Trong nghién cttu vé chat lugng ctia moi truong
nuéc va DVKXS ¢d 16n ving Bac Thai Lan,
S.E. Mustow cho thay chi s6 ASPT cta cdc diém
nghién ctu dugc tinh theo hé théng diém
BMWP Théi Lan tuong quan tuyén tinh véi chi
s0 DO véi hé s6 tuong quan 1a 0,867 va mic y
nghia P 12 0,05 [4].

Dé khang dinh tinh kh4 thi ctia phuong phép
ding DVKXS ¢ 16n dé dénh gid chat lugng cla
moi truong nudc thong qua chi s6 sinh hoc

ASPT, ching toi da phan tich moi twong quan
giita chi s0 sinh hoc ASPT véi cac thong s6 thuy
ly hoé hoc 1a DO’, BOD,’ va COD’.

I. PHUGNG PHAP NGHIEN CUU

- Thu thap s6 liéu: s6 liéu vé chi s6 ASPT va
céc thong s6 thuy 1y hoa DO, COD va BOD; cta
14 diém nghién ctu trén sudi Tam Dao, song
Vuc Thuyén, song Cau Ton va song Ca Lo trong
cac nam 1998, 1999, 2000 va 2001.

- Chi s6 ASPT duoc tinh nhu sau: tai moi
mot diém nghién citu, mau DVKXS ¢ 16n duoc
thu trong thdi gian 3 phit bang vot va 1 phiit
cho cdc thao tic tim ki€m béang tay. Sau d6, mau
DVKXS ¢& 16n duoc c¢6 dinh bang c6n 70° va
xac dinh tén khoa hoc dén ho. Sit dung hé thong
diém BMWP Viét Nam cho diém ting ho va chi
s0 ASPT duoc tinh theo cong thic:

Chi s6 ASPT = tong s6 diém BMWP : téng
s6 ho tham gia tinh diém.

- Thong s6 DO duogc xac dinh ngay tai hién
truong bang mdy “Water test kit” ciia Anh. Cac
thong s6 BOD; va COD dugc xac dinh tai phong
thi nghiém béing cdc phuong phdp chuin da
duoc quy dinh trong “Cac tiéu chudn nha nudc
Viét Nam vé€ moi truong. ” (Bo Khoa hoc, Cong
nghé va Moi truong, 1995).

- St dung chuong trinh Tools1Data
Analysis||Regression trong Microsoft Excel dé
phan tich tuong quan va hoi quy:

Ghi chii: 'ASPT: Average Score Per Taxon. ZBMWP: Biological Monitoring Working Party. *BPI: Biological
Pollution Index. “BBI: Belgian Biotic Index. *DO: ham Iuong 6xy hoa tan. ‘BOD;: nhu cdu 6xy hod sinh hoc,
thé hién ham lugng céc chat hitu co d& phan huy sinh hoc trong nuéc. "COD: nhu cdu 6xy hod hod hoc, thé
hién toan bo cdc chat hitu co c6 thé bi 6xy hod bing céc tic nhan hod hoc (bao gém ca cdc chat hitu co dé

phan huy sinh hoc).
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+ Hoi quy tuyén tinh 1 16p: ASPT la bién
phu thudc y; bién doc lap x lan luot 1a DO,
BOD; va COD.

+ Hoi quy tuyén tinh 2 16p: ASPT la bién
phu thudc y; bién doc lap x1 1a DO va bién doc
lap x2 1an lugt 1a BODs va COD.

+ Trong do:

(1) Sum Square of Regression: téng binh
phuong cic hiéu bién sai gilta cac tri sO ly
thuyét ciia phuong trinh héi quy vdi tri s6 trung
binh chung ctia bién phu thuoc y.

(2) Mean Square of Regression: trung binh
cua téng binh phuong cdc hiéu bién sai gifta cdc
tri s 1y thuyét cta phuong trinh héi quy véi tri
s0 trung binh chung cua bién phu thudc y.

(3) Sum Square of Residual: téng binh
phuong cdc hiéu bién sai giita tri s6 quan sit ciia
bién y so v6i tri s6 1y thuyét cua phuong trinh

hoi quy.

(4) Mean Square of Residual : trung binh
cuia tong binh phuong cac hiéu bién sai gitta tri
sO quan sat cua bién y so vdi tri sO 1y thuyét cua
phuong trinh hoi quy.

(5) F: néu F > 0,05 thi hé s6 twong quan
dugc chap nhan va ngugc lai.

(6) t-stat: tiéu chuan kiém tra su ton tai clia
hé s6 hoi quy a, b. Néu t >t o5 ., thi hé¢ s6 a va b
¢6 do tin cay thong ké, va nguoc lai.

IL. KET QUA VA THAO LUAN

S6 liéu cua bang 1 cho thdy su giam chi s
ASPT c¢6 lién quan dén gia tri DO giam va cac
gia tri BOD; va COD tang. Két qua phan tich
tuong quan tuyén tinh va hoi quy dugc trinh bay
trong bang 2.

Bdng 1

S6 liéu cua chi s6 ASPT va cac thong so DO, BOD;, COD
ciia cac diém nghién ctru trong cac dot khao sat

biém nghién citu

T.h ol Chi s0
glan 1 2 3 4 5

6 | 7|89 |10]11 12|13 14

1 2 31415167

8 |9 (10|11 |12 |13 |14 | 15|16

ASPT 6,366 |48 3740

3913713313636 |36|38]3,7]3,6

DO 100/ 9.0 7.0 | 7.0 | 6.0
6/1998 (mg/l)

7,016,0|50]60]5,0]5,0]6,0]|5,0]5,0

BOD; (mg/)| 6,3 | 8,4 |7,35|14,7|12,0

17,2(16,8(14,3117,3112,5(17,4/19,7|16,5|15,4

COD (mg/1) |10,6(13,618,8(18,4|17,1

26,8(21,6(27,2(27,2|126,0(27,6(28,6(24,0|22,1

ASPT 5916,03,6|3,5]|4,0

37137135(13413,6[34]34]3,0]3,7

DO 90180607060
9/1998 (mg/l)

6,0(50(50(50(6,0 6,060 |50]6,0

BODs (mg/)| 8,5 | 9,4 | 8,8 {16,8(13,5

24,3(16,8(17,8(13,7(20,3(21,4|21,5|24,0|25,1

COD (mg/l) |10,2]18,4|19,1|20,1|21,0

30,2130,5|29,8|28,1|28,6(|32,2|31,5|32,630,7

ASPT 6,3159]149|39]338

4413713,1|3,1|3,6|34|34|34|32

DO 100]9.0 70|70 60
1271908 20 (me/D

7,0160|60]|50]|60]|60]5,0]6,0]5,0

BOD; (mg/)| 4,3 | 8,5 {10,1|10,1|14,7

12,2112,7(14,9(19,2|18,7(19,3|21,3|21,4|24,7

COD (mg/l) | 7,9 [12,7|11,8|18,2|19,4

18,2121,6(20,6|22,4|27,3|21,0|26,2|28,4|27,2

ASPT 6454354133

3.8 36 (3435|3342 33

DO 100/ 9.0 | 8.0 | 6.0 | 6.0
3/1999 (mg/l)

6,0 5,014,060 5014050

BODs (mg/l)| 1,3 | 7,1 {14,0(10,2|15,6

16,9 17,1|13,7|12,3|23,4|16,5(17,4

COD (mg/l) | 6,4 19,4 |18,1|18,4|25,2

18,6 25,3126,1|20,8|31,2|28,5(28,6
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2

3

4

10

11

12

13

14

15

16

ASPT

6.9

5,8

5,7

3,9

3,6

33

4,2

4,0

39

3,7

39

39

3,0

4,1

6/1999

DO (mg/l)

9,0

9,0

7,0

6.0

7,0

6.0

5,0

5,0

5,0

6.0

6.0

6.0

6.0

5,0

BOD; (mg/l)

5,0

7,0

18,0

12,0

10,0

10,0

16,4

16,2

13,2

12,8

15,2

15,6

16,8

17,8

COD (mg/l)

8,0

10,0

36,0

18,0

19,0

20,0

18,9

19,8

16,5

16,9

37,0

30,0

24.8

24,5

ASPT

7,1

5,4

3,1

3,5

3.8

3.8

39

3,7

4,0

39

34

39

3.0

3,7

DO (mg/)

9,0

9,0

7,0

7,0

6.0

7,0

5,0

5,0

6.0

6.0

5,0

5,0

6.0

5,0

9/1999

BOD; (mg/l)

32

8,7

12,0

12,5

14,2

17,2

18,5

12,0

17,9

12,3

21,1

15,7

19,7

20,5

COD (mg/l)

5,7

14,1

15,5

17,0

19,3

25,5

25,3

15,9

25,6

15,0

27,7

19,5

24.8

29,2

12/1999

ASPT

7,0

5,2

4.4

33

3,5

3.8

3,8

4,0

3,2

33

3,3

3,5

34

3,6

DO (mg/l)

9,0

9,0

7,0

7,0

6.0

7,0

5,0

5,0

6.0

6.0

5,0

5,0

6.0

5,0

BOD; (mg/l)

32

8,7

12,0

12,5

14,2

17,2

12,7

12,9

17,9

12,3

21,1

15,7

19,7

20,5

COD (mg/l)

6.4

14,2

18,3

18,0

20,7

22,0

21,3

19,2

22,6

19,6

20,3

19,2

19,6

18,8

3/2000

ASPT

6.2

5,3

33

34

33

3.9

34

34

33

34

3,6

3,5

3.0

3,2

DO (mg/l)

9,0

9,0

6,0

6,0

7,0

7,0

6,0

6,0

6,0

5,0

5,0

6,0

6,0

5,0

BOD; (mg/l)

5,0

7,0

18,0

12,0

10,0

10,0

18,5

12,0

13,2

12,8

15,2

15,6

16,8

17,8

COD (mg/l)

8,0

8.8

23,6

21,6

22,8

23,6

21,2

19,2

19,6

23,6

22,8

22,0

25,1

21,2

6/2000

ASPT

6.6

5,5

3,7

34

3,6

33

3,0

34

3,5

3,6

3,5

3,6

3.8

3.8

DO (mg/l)

9,0

9,0

7,0

7,0

6,0

7,0

4,0

4,0

6,0

5,0

6,0

5,0

6,0

6,0

BOD; (mg/l)

1,3

7,1

14,0

10,2

15,6

16,9

16,4

16,2

17,1

13,7

12,3

234

16,5

17,4

COD (mg/l)

13,0

14,9

18,9

29,6

22,0

28,7

36,7

38,2

30,9

32,6

33,4

34,1

40,8

29,2

9/2000

ASPT

6,3

5,3

3,7

3,6

3.8

3.9

3,7

3,2

3,5

3,7

34

34

3,6

3.4

DO (mg/l)

9,0

8,0

7,0

6,0

7,0

6,0

5,0

6,0

5,0

6,0

5,0

6,0

4,0

5,0

BOD; (mg/l)

4,3

8,5

10,1

10,1

14,7

12,2

12,7

14,9

19,2

18,7

19,3

21,3

214

24,7

COD (mg/l)

8,0

17,2

21,1

30,4

28,5

27,2

30,5

33,6

41,2

47,6

28,9

31,6

25,5

32,8

12/2000

ASPT

6,3

6,1

4.4

3,8

3,6

4,0

33

3,0

32

3,2

33

34

33

33

DO (mg/l)

10,0

9,0

7,0

6,0

7,0

7,0

5,0

6,0

5,0

6,0

5,0

5,0

6,0

4,0

BOD; (mg/l)

8,5

9,4

8,8

16,8

13,5

243

16,8

17,8

13,7

20,3

214

21,5

24,0

25,1

COD (mg/l)

12,0

12,1

14,4

26,5

38,5

39.4

39,1

284

28,8

28,0

39,6

28,5

41,1

40,4

3/2001

ASPT

6,1

5,3

3,2

39

35

3,6

3,5

3,7

3,6

3,6

3,7

3,7

4,1

3,6

DO (mg/l)

10,0

10,0

7,0

7,0

8,0

7,0

6,0

5,0

6,0

6,0

6,0

5,0

5,0

5,0

BOD; (mg/)

6,3

8.4

7.4

14,7

12,0

17,2

16,8

14,3

17,3

12,5

17,4

19,7

16,5

154

COD (mg/l)

8,0

9,8

13,6

11,6

22,8

33,6

31,2

39,2

29,6

23,6

25,8

23,0

21,1

25,2

Ghi chii: (*) khong thu duge mau vi nude can.
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Két qua phan tich tuong quan va hoi quy

Bdng 2

kiém tra b2

Tén cac hé so Bien x
DO BOD, COD | DO,BOD, | DO,COD
Heé s6 tuong quan R 0,79413 | 0,589511 | 0,616475 | 0,804031 | 0,804505
R? 0.63064 | 0347523 | 0380041 | 0,646466 | 0,647229
R binh phuong hiéu chinh 062839 | 0343545 | 0376261 | 0,642128 0,6429
Sai s clia hé 56 tuong quan | 0,56494 | 0,750866 | 0,731916 |  0,554401 |  0,553802
Kich thuéc mau quan sat 166 166 166 166 166
Sum Square of Regression 89,3686 | 4924778 | 5385596 | 91,6118 | 91,71936
Mean Square of Regression 89,3686 | 49,24778 | 53,85596 45,80559 45,85968
Sum Square of Residual 52,3423 | 92,46306 | 87,85489 | 50,09967 | 49,19148
Mean Square of Residual 031916 | 0563799 | 0,535701 | 030736 | 0,306696
F 280,011 | 87,34987 | 100,5337 | 149.0292 149.528
Miic y nghia cta F 2,6x0°% | 6,5x10"7 | 94x107" 1,6 x 10 1,3x 10°¥
He s6 tu do a 0755914 | 5280878 | 5619694 | 1505281 | 1.655486
He s6 b 0515952 | -0.07947 | -0,06878 |  -0,02157 0,4437
Sai s6 cia he s6 a 0.199537 | 0.147622 | 0,16999 | 0339567 | 0379257
Sai 56 cha hé s6 b 0,030833 | 0,008503 | 0,00686 | 0,007984 |  0,039933
?;iégﬁf;“é“ kiém tra sw ton | 3527301 | 3577301 | 3305804 | 4432943 | 4365077
giégﬁ;%“é“ Kiém tra sy 00 | 934615 | 934612 | -100266| -270118 | 11,1106
1121[:;1 franfhia cda tiéu chudn | 55 109 | 535107 | 19x10™ | 17x10°|  22x 10°
11:/1[;(;1 fm“;‘;’hh cda tiéu chudn | 5100 | 65x107 | 94x10™ | 000764 | 1.1x 107
He s6 b2 0451743 | -0.01899
Sai 56 cia he s6 b2 0038479 | 0,006858
;l;liié:ﬁaclll:;én kiém tra su ton 11.7401 276856
Miic y nghia cta tiéu chuin 1.8x10% 0.006283

L. KET LUAN

Tir két qua phan tich tuong quan tuyén tinh
va hoi quy gitta chi s6 ASPT vé6i céc thong s6

DO, BOD; va COD, cho thiy:

- Gitta chi s6 ASPT va cac thong s6 DO,

BOD; va COD ton tai moéi tuong quan tuyén tinh
mot 16p. Cac hé s6 tuong quan va hé s hoi quy

déu ton tai v6i do tin cay 95%.
- Tuong quan gitta ASPT v6i DO Ia tuong

quan duong, con tuong quan gita ASPT véi

BOD; hoac COD la tuong quan am.
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- Trong tuong quan tuyén tinh 1 16p thi
tuong quan gitta ASPT vé6i DO 1a chat nhat, thé
hién qua hé s6 tuong quan R 16n nhét va téng
binh phuong cédc hiéu bién sai giita cac tri s ly
thuyét ctia phuong trinh hoéi quy véi tri s6 trung
binh chung ctia bién phu thudc y 1a nhé nhat.

- Trong tuong quan tuyén tinh nhiéu 16p
gitta ASPT v6i DO va BOD; hoac DO va COD
cho thdy ton tai moi tuong quan tuyén tinh
nhiéu 16p. Cic hé s6 tuong quan va hé s6 hoi
quy déu ton tai v6i do tin cay 95%.

- Hé s6 tuong quan gitta ASPT véi DO va
BOD;, va ASPT véi DO va COD la gan tuong tu
nhau, déu thé hién méi tuong quan chat. Tuy
viy, téng binh phuong c4c hiéu bién sai giita cac
tri s0 1y thuyét ctia phuong trinh héi quy véi tri
s0 trung binh chung cta bién phu thudc y trong
phan tich tuong quan gitta ASPT vé6i DO va
COD lai nho hon, do d6 twong quan tuyén tinh
nhiéu 16p gitta ASPT véi DO va COD la tét hon.
- So sanh giita tat ca cac hé so tuong quan tuyén
tinh va téng binh phuong cdc hiéu bién sai giita
céc tri s 1y thuyét cua phuong trinh hdi quy véi
tri s0 trung binh chung ctia bién phu thudc y cho
thay chi s6 ASPT c6 moi tuong quan tuyén tinh
chat nhat v6i DO va COD.
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USING THE REGRESSION STATISTIC METHOD TO ANALYSES THE
RELATION BETWEEN ASPT AND CHEMICAL INDEX

LE THU HA

SUMMARY

Data for ASPT, DO, BODs and COD values were obtained for fourteen stations during the years 1998,
1999, 2000 and 2001. Samples were taken in March, June, September and December from four catchments:
Tamdao stream, Vucthuyen river, Cauton river and Calo river. The Tools-Data Analysis-Regression computer
program of Microsoft Excel was used to analyse the relation between ASPT and chemical index. The multiple-
regression analysis indicated that ASPT was closely related to chemical index. These relationships were significant
with P value lower than 0.05, and this analysis also indicated that ASPT was best closely related to DO (dissolved
oxygen) and COD.

Ngay nhdn bai: 19-6-2002
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