BAI BAO KHOA HQC

NGHIEN CUU LUA CHON PHUONG PHAP TONG HQP CHI SO PHU
KHI TINH TOAN CHI SO CHAT LUQNG NUGC BIEN

Nguyén Thi Thé Nguyén'

Tém tit: Hién tai trén thé gioi va tai Viét Nam co kha nhiéu cong thirc tinh chi $0 chat lwong nuoc
mat (WQI) véi cac phieong phép tong hop chi s6 phu khdc nhau. Tuy nhién, cdc chi sé chat lwong
nude bién lai chua dwoc nghién civu nhiéu. Trong nghién ciru nay, bon phwong phdp tong hop chi
56 phu la tong cé trong so, tich cé trong so, dang Solway va binh phwong diéu hoa da dwge xem xét
V6i cdc tiéu chi danh gia ciia Cuc Bdo vé M6i truong ciia My dé lwa chon ra mét phwong phdp tinh
todn toi wu, phan anh tot nhat tinh trang é nhiém va dap dung cho méi truong bién. Két qua nghién
cieu cho thdy dang tich cé trong s6 la phwong phdp tinh todn cé tinh mo hé va tinh che khudt nho,
dé nhay 1ém, dé dang trong tinh todn. Nghién ciru ciing da dé xudt hiéu chinh lai dang tich c6 trong
6 ctia My dé cé thé ap dung danh gid so bé hién trang chat heong nuée trong trieong hop thiéu so
liéu tinh todn.

T khoa: Chi sé chat lwong miede, tong cé trong so, tich ¢é trong s6, dang Solway va binh phwong

diéu hoa.

1. PAT VAN PE

Bit dau vao nam 1965, Horton (My) da dé
xuat cong thirc tinh toan dau tién véi y tuong
ding mot chi sd dé tong hop cac sb lidu can
thiét khi danh gid chat lwong nudc mit (US
EPA, 1978). DPén nay, chi s6 chat lugng nudc
(WQI) da dugc nghién ctu va st dung rong rai
tai My, Canada, Bi, Tho Nhi Ky, An Do, Thai
Lan, Malayxia, Dai Loan... Hau hét cac nudc
trén thé gioi va Viét Nam déu xay dung cong
thirc tinh WQI cho méi truong nudc mat 1a chu
yéu va di ung dung mot sé phuong phap chinh
sau day:

* Chi 56 chit lwong nwdc mdt

+ Phuong phép tinh chi sé chat lugng nudce
cua Quy V€ sinh Moi truong My (xem cong
thue 1, 2 trong muc 2)

bay la phuong phap su dung dang tong hoac
tich khong c6 trong sb hodc co trong s6. Phuong
phap nay duogc sir dung rong rii ¢ nhiéu nghién
ctru vé chi sd chit luong nudc ciing nhu ap
dung dé danh gia, phan loai chét luong nudc tai
nhiéu nudc trén thé giéi. Uu diém ciia phuong

oy ruwong Pai hoc Thuy loi.

phép nay la céach tinh khong qua phuc tap va
cho két qua kha hop 1y ddi v6i cac ngudn nudc
st dung da muc tiéu.

Do tinh che khuat ciia phép tong cong nén nd
da duogc cai tién dang thanh dang tong Solway
(Chaiwat Prakirake et al., 2009). Dang tong
Solway (xem cong thic 4 muc 2) da dugc ap
dung dé danh gia chat luong nudc cip tai Thai
Lan, nudc cua song tai Nam Phi va trong kha
nhiéu nghién ctru vé nuéc mat (Pham Thi Minh
Hanh, 2009).

Liou va cac cong su da dé xuit mot cong
thirc két hop ca dang tong va dang tich nhim
han ché tinh che khudt cua dang tong cong
thong thuong khi cac chi sb phy khic nhau qua
lon (Liou et al., 2004). Dua trén cong thic cua
Liou va cac cong sy, Pham Thi Minh Hanh da
cai tién va dua ra cong thirc tinh WQI cho moi
truong nudc mat luc dia cua Viét Nam trong
ludn 4n tién si ciia minh (Pham Thi Minh Hanh,
2009). Dya vao nghién cuu nay, ngay 01 thang
7 nam 2011, Téng cuc Mbi trudong Viét Nam da
ban hanh S6 tay hudng din tinh toan chi sé chat
luong nudc mit dya trén dang tong 1a chi yéu.

+ Mot s6 phuong phap khac
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Chi sé chit luong nudc cua Canada dugc
tinh todn dya vao ti 1& % gitta s6 thong s6 khong
dat tiéu chuan it nhat mot 1an, % sé mau khong
dat tiéu chuan va do 1éch vuot chuan. Uu diém
ctia phuong phap nay 1a khong han ché s luong
thong s tinh toan. Han ché ciia cong thirc tinh
toan theo phuong phap nay la chua chi 10 trong
sO cuia timg thong sd, gia tri F anh huong qua
16n dén két qua tinh WQI thiéu cac huéng din
chon céc thong s6 t6i wu theo muc dich st dung,
yéu ciu nhiéu sd liéu tinh toan,... (CCME,
2003). Trong diéu kién cua Viét Nam, phuong
phap tinh nay kho ap dung vi dé phan anh dugc
chinh xéc tinh trang chat lugng nudc, thong sd
F, cin duoc tinh tir it nhit 6 chudi sb liéu tai
mot vi tri quan tric trong thoi doan tinh WQI.

Phuong phap cta Bi dung hé thdng cho diém
tir 1 dén 4 dé phan hang chat lugng nudc, chua
tinh dén muc do quan trong cia timg thong sb
va s6 luong thong s tinh toan con han ché.
New Zealand xac dinh chit luvong nuée cho hoat
dong giai tri co tiép xtc véi nudc bang gia tri
chi s6 phu nho nhat. Theo mé hinh Bhargava
(An D), WQI riéng 1¢ dugc tinh cho mdi muc
dich st dung nudc (nhu cdp nude sinh hoat,
néng nghi¢p, cong nghiép...) theo phuong phap
trung binh nhan khong trong s6 va WQI tong
quat dugc tinh bang trung binh cong khong
trong s6 cua cac WQI riéng 1¢. Trong mot sb
nghién ctru vé WQI ciia Malayxia, Trung Qudc,
An Do trong nhitng nim gan day, logic mo da
ap dung dé tinh WQI.

* Chi 56 chit lwong nwéc bién

Céc nghién cuu va ung dung WQI cho nudc
bién tuy khong nhiéu bang nudc mit nhung
phuong phap tinh kha da dang. Cuc Bao v€ moi
truong My da dung bo chi sd tong hop danh gia
tinh trang nudc bién, bao gdm chi s6 chat lugng
nude, chi s6 chat luong trAm tich, chi s diéu
kién sinh thai, chi sé da dang sinh vat day, chi
s tich tu chat 6 nhidm trong c4. Trong d6, WQI
nude bién ciua My duoc xac dinh dua vao sb
luong thong sd chéat lugng nudc & muc trung
binh va x4u (US EPA, NOAA, 2012). Trong
mot nghién ctru dé xuat WQI cho vinh Bengan -
An Do (Sangeeta Pati et al., 2012), WQI dugc

tinh dya trén phuong phéap phan tich theo nhém
va phan tich khac bi¢t. Tim Carruthers va
Catherine Wazniak (2004) tinh WQI cho vinh
Maryland - My bang cach cho diém 0 cho thong
s6 khong dat tiéu chuan va 1 cho thong sé dat
tiéu chuan, sau do6 lay trung binh cong cac diém
s6. Humphrey F. Darko (2013) lai st dung dang
Solway dé tinh WQI cho ving ven bién Ghana.

* Tinh hinh nghién citu chi so chit lwong
nwoc tai Vigt Nam

Tai Viét Nam, mot s6 nha khoa hoc di dua ra
cac dang cong thuc tinh WQI cho méi truong
nuéc mat 1a chi yéu. Di dau trong cac cong
trinh nghién ctru nay 1a Pham Ngoc HO, Lé
Trinh, Ton That Lang. Pén nay cac cong trinh
nghién ctru chuyén sau vé WQI danh riéng cho
nude bién ven bd khong co nhiéu mic dii Tong
cuc Moi truong di ban hanh S tay hudéng din
tinh toan WQI cho nudc mat luc dia.

Tu yéu clu trén, nghién ctu nay duoc thuc
hién nham phan tich mét s phuong phap tinh
toan WQI thuong ap dung trén thé gidi va tai
Viét Nam, tir d6 dé& xuat phuong phap tinh tbi
vu nham phan anh t6t nhat hién trang 6 nhiém
modi truong bién, phuc vu cong tac danh gid,
phan ving va quan 1y chat luong nudc bién Viét
Nam. Nghién ctru nay chi tép trung danh gia lya
chon phuong phép tinh toan WQI. Cac thong s6
chat lugng nudc bién va trong sb cia cac thong
sO st dung nghién ciru nay dugc tham khao tir
Nguyen et al., 2013. Nghién ctru xay dung WQI
hoan chinh cho méi trudng bién s& duoc d& cap
trong céc bai bao tiép theo.

2. CACH TIEP CAN VA PHUONG
PHAP NGHIEN CUU

Theo Cuc Bao v&€ Mo6i truong cia My (US
EPA, 1978), phuong phap tinh WQI can phai
thoa man mot sb tiéu chi sau: (1) Tinh toan d&
dang; (2) M6 td duoc mirc d0 quan trong cua
cac thong sb tinh toan; (3) Tranh dugc tinh che
khuét va tinh mo ho; (4) Nhay cam voéi su thay
d6i gia tri chat lugng nudc. Phin sau diy s&
phan tich, danh gia 4 phuwong phap tong hop chi
s6 phu thudng dung theo céc tiéu chi trén va lya
chon ra phuong phap tinh t5i wu nhat. Céc
phuong phap téng hop duoc lya chon 1a:
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+ Dang tong c6 trong so :

Ywg, (1)
1

+ Dang tich c6 trong s :

ITa" @)
1

+ Dang binh phuong diéu hoa c6 trong so:

! 3)
2
+ Dang Solway c6 trong so:
1Sy 4
100 2 me) )

Trong d6: q; 1a chi s6 phu cta théng so thi i;
w; 1a trong sO cua thong s6 tha i; n 14 s6 lwong
cac thong s sir dung dé tinh WQL

Hai dang trung binh cng va trung binh nhan
dugc sir dung kha pho bién trong tinh todan WQI
trén thé gi6i va tai Viét Nam nhung khéng duoc
xem xét & day do khong tinh dén trong sb cia
thong sb tinh toan.

2.1. Panh gia tinh mo hd va tinh che khuit
ciia mdt s6 phwong phap tong hop chi sé phu

Céc phuong phap tong hop trén s& duoc tinh
v6i cac thong sd dd duoc lya chon trong cho
mdi truong bién, bao gdm: Dau m& (0,17), TSS
(0,17), %DOgHx (0,07), COD (0,11), TN (0,11),
TP (0,11), TOC (0,08), Chl-a (0,11), tong
coliform (0,07) véi cac trong s6 dugc dua ra
trong ddu ngodc don (Nguyen et al., 2013). Chi
s6 phu duoc thay dbi trong mién gia tri cua q;
(tir 1 dén 100), twong tng véi 3 khoang gia tri q;
tir rat xau dén rat tot (khoang gia tri xau: 1<
gi<34; khoang gia tri trung binh 34< q;<67;
khodng gia trj tot 68 < q;<100). Cac trudng hop
tinh todn nhu sau:

- Trudong hop 1 (cac chudi s6 liéu tir 1 dén 4
— Bang 1) Chi s6 phu cua cac thong sb dong
thoi duoc thay doi 1a 1, 34, 67 va 100.

- Truong hop 2 (cac chudi sb lidu tir 5 dén 8 -
Bang 1): Chi s6 phu cua dau (thong s6 co trong
sO 16n nhat) duoc thay doi 1a 1, 34, 67 va 100.

Chi s6 phu cua cac thong sd khac giit nguyén
bang 100.

- Truong hop 3 (cac chudi sd liéu tir 9 dén 12
- Bang 1): Chi s6 phu cua dau (théng sd co
trong s6 10n nhat) dwoc giit nguyén bang 67, chi
s6 phu ciia cac thong s6 khac giit nguyén bang
100. Chi sb phy cia TSS (théng sb c6 trong sd
16n nhit) thay d6i 1a 1, 34, 67 va 100.

- Truong hop 4 (cac chudi sb liéu tir 13 dén
16 - Bang 1): Chi s6 phu cta dau (thong sé ¢o
trong s6 16n nhat) dugc gitt nguyén bang 34, chi
sO phu cta cac thong sd khac giit nguyén bang
100. Chi sb phu cia TSS (théng sb c6 trong sd
16n nhit) thay d6i 1a 1, 34, 67 va 100.

- Truong hop 5 (cac chudi sb liéu tir 17 dén
20 - Bang 1): Chi sé phu ciia dau (thong s6 co
trong s6 16n nhat) duoc giit nguyén bang 1, chi
sO phu cta cac thong s6 khac giit nguyén bang
100. Chi s6 phu ciia TSS (thong s cé trong s6
16n nhat) thay doi tir 1a 1, 34, 67 va 100.

2.2. Panh gia d9 nhay cia mot sé6 phwong
phip tong hop chi sé phu

Qua trinh nay dugc thyc hién nhu sau: Gia tri
qi (thong s c6 trong sb 16n nhit) duoc thay doi
tir 10 dén 100 trong khi cac chi sé phu con lai giit
nguyén & cac gia tri 1, 50 va 100. Sau do, gia tri
qs (théng s6 co trong s nho nhat) ciing duoc
thay do6i tir 10 dén 100 trong khi cac chi s6 phu
con lai gitr nguyén ¢ cac gia tri 1, 50 va 100.

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia tinh mo ho, tinh che
Khuit

Két qua tinh WQI véi 4 phuong phap tong
hop chi s6 phu khi thay d6i gia tri chi s6 phu
trong mién gi4 tri cia q; trinh bay trong bang 1
cho thiy:

+ Tinh che khuét cta dang tong thé hién 1 &
chudi s6 liéu 8, 12, 16 dén 20. Vi du tai chudi s6
li¢u 8, trong khi mot thong s6 ¢o chi sd phu rat
thip (q = 1) nhung két qua tinh lai rit cao so
v6i cac phuong phap khac (bang 84). Két qua
tinh toan nay la khong that hop 1y.
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Bang 1. Tong hop két qua tinh toan WQI véi cac phuwong phap tinh khac nhau

Chi s6 phu cta céc thong sb Binh
3 Dang | Dang phuong
T Ir)ri‘;l TsS |COD| TP | TN | Chl-a |%DOgs| T.Coli | TOC | tich | téng | "°™ | didu
hoa
1 [ 100 | 100 | 100 [ 100 ] 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
2676767 67]67] 67| 67 67 | 67 | 67 | 67 | 45 67
334 | 34 ] 34 [ 34|34 34| 34 34 | 34 | 34 | 34 | 12 34
a1 v 1] 1 1 1 1 1 0 1
5 [ 100 ] 100 | 100 [ 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100
6 | 67 [100] 100 [100[100] 100 | 100 | 100 | 100 | 94 | 95 | 89 91
7 | 34 [100] 100 [ 100 [ 100] 100 | 100 | 100 | 100 | 84 | 89 | 79 66
8 | 1 [ 100|100 100[100] 100 | 100 | 100 | 100 | 47 | 84 | 70 2
9 | 67 [100] 100 [ 100 | 100] 100 | 100 | 100 | 100 | 94 | 95 | 89 91
10| 67 | 67 [ 100100 100| 100 | 100 | 100 | 100 | 88 | 8 | 79 84
11| 67 | 34 [ 100 [100]100] 100 | 100 | 100 | 100 | 78 | 8 | 70 64
1267 | 1 [100]100]100] 100 | 100 | 100 | 100 | 44 | 78 | 61 2
13| 34 [ 100 ] 100 [ 100 ] 100| 100 | 100 | 100 | 100 | 84 | 8 | 79 66
14| 34 | 67 [ 100]100]100] 100 | 100 | 100 | 100 | 78 | 8 | 70 64
15| 34 | 34 [ 100 [100]100] 100 | 100 | 100 | 100 | 70 | 78 | 61 53
16|34 1 [100]100]100] 100 | 100 | 100 | 100 | 39 | 73 | 53 2
17 1 [ 100] 100 [100]100| 100 | 100 | 100 | 100 | 47 | 8 | 70 2
18] 1 | 67 [ 100]100]100] 100 | 100 | 100 | 100 | 44 | 78 | 61 2
19 1 |34 [100]100]100] 100 | 100 | 100 | 100 | 39 | 73 | 53 2
200 1 | 1 [100]100[100] 100 | 100 | 100 | 100 | 22 | 67 | 45 2

Ghi cha: TP: tong phdt pho, TN: tong nito, %DOgy: phan tram 0xi bdo hoa.

+ Tinh che khut cta dang tong thé hién 15 &
chudi s6 liéu 8, 12, 16 dén 20. Vi du tai chudi sd
li¢u 8, trong khi mot thong s6 ¢o chi sd phu rat
thap (q; = 1) nhung két qua tinh lai rat cao so
v6i cac phuong phap khac (bang 84). Két qua
tinh toan nay la khong that hop 1y.

+ Tinh mo hd lai thé hién 6 & dang binh
phuong diéu hoa va dang Solway, khi két qua
tinh thuong thién vé gia tri chi sé phu nho hon.
Tai chudi sd liéu 2, 3, 4, két qué tinh toan béng
dang Solway thap hon cac chi s6 phu. Vi du nhu
tai chudi sb liéu thir 2, trong khi chi s0 phu cac
nhom déu bang 67 thi gid tri tinh cudi cung lai
1a 45. Diéu nay 1a khong hop 1y.

+ Két qua tinh bang dang binh phuong diéu
hoa cho céc chudi s6 liéu 8, 12, 16, tir 17 dén 20
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cling kha thap so voi cac chi sé phu. Diéu nay
chtng to tinh mo ho cta dang binh phuong diéu
hoa thé hién kha 16n ¢ cac chudi sb liéu nay.
Ngoai ra, do nhay cua dang binh phuong diéu
hoa rat thap & cac chudi s liéu 17 dén 20.
Trong cac chudi s6 lidu nay, chi s6 phu ctia TSS
thay d6i tir 1 dén 100 nhung két qua tinh WQI
theo phuong phap binh phuong diéu hoa lai chi
cho gié tri bang 2.

+ Dang tich ¢ trong s6 c6 tinh che khuat va
tinh mo hd nho hon hai dang Solway va dang
binh phuong diéu hoa. Khi cac gia tri chi s6 phu
chénh nhau 1én thi dang tich vin c6 xu hudng
thién vé cic gia tri chi s6 phu nho nhat hon 1a
dang téng (vi du nhu tai chudi sb lidu 8, 12, 16
dén 20).
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Tir cac két qua tinh toan va cac phéan tich &
trén, c6 thé két luan rang, dang tong khong co
tinh mo hd nhung tinh che khuat 16n nén nhiéu
truong hgp khong phan éanh dung muc do o
nhiém cua théng sd tinh WQI. Dang binh
phuong diéu hoa va dang Solway c6 tinh mo ho
16n va do vy nhiéu khi cho két qua tinh khong
hop 1y. Dang tich cé tinh che khuét va tinh mo
hé nho hon hai dang Solway va dang binh
phuong diéu hoa.

3.2. Két qua phan tich d9 nhay

Mot sb két qua phan tich d6 nhay dugc trinh
bay trong trong hinh 1, 2,3,4. Két qua phan tich
d6 nhay cho thay:

+ Trong s6 ctia chi s6 phy anh hudng 16n dén
d6 nhay cua phuong phap tong hop. Thong sb
¢6 trong s cang cao lam cho d6 nhay cua
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Hinh 1. Mirc dé thay doi ciia WQI khi thay doi
g1 (trong sé I6n nhat) tir 10 dén 100 va cdc chi
$6 phu con lai la 100
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Hinh 3. Mirc d6 thay doi ciia WQI khi thay doi
q1 (trong s6 16m nhat) tir 10 dén 100 va chi cdc
séphu con lai la 50

phuong phép tinh toan thay doi cang 16n.

+ Po nhay cua cac phuong phap tong hop
thay d6i va chénh léch nhau 16n khi gia tri chi
s6 phu giam dan.

+ Dang tong binh phuong diéu hoa thay dbi
16n nhat khi gia tri chi s6 phu giam dan. Tuy
nhién, khi c6 mot chi sb phu tién dan dén 1 (hay
thong s6 chat lugng nude & mirc rat xau) thi do
nhay ctia dang tong binh phuwong diéu hoa bang
0. Lic nay, dang tong binh phuong diéu hoa
khong con cho két qua hop 1y nita. C6 thé thay
16 didu nay ¢ chudi sb lidu tir 17 dén 20 trong
Bang 1.

+ P§ nhay cua dang tich nhin chung 16n hon
dang Solway va dang tong khi chi s6 phu giam
dan. Khi chi s6 phu ting dan, dang Solway lai
c6 do nhay cao hon.

+Téng BP Diéu hoa
—a— Danyg Lich

o\
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Hinh 2. Mirc dé thay doi ciia WOI khi thay
doi q; (trong s6 nhé nhat) tir 10 dén 100 va
cac chi séphu con lai la 100
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Hinh 4. Mirc dé thay doi ciia WQI khi thay doi
g3 (trong s6 nhé nhat) tir 10 dén 100 va cdc chi
scfphu con lai la 50

46 KHOA HOC KY THUAT THUY L1 VA MOI TRUONG - SO 54 (9/2016)



3.3. Danh gia chung va lwa chon phwong
phap tong hop chi s phu tdi wu

Bén phuong phap tong hop di dé cap ¢ trén
duoc danh gia chung bing cach cho diém dé
lia chon ra phuong phap tinh téi wu nhat. Diém
s6 duoc cho tir 1 dén 4, trong d6 phuong phap

dé tinh toan thi diém s cang cao, tinh mo ho
hodc tinh che khuat cang lén diém s6 cang
thap, d6 nhay cang 16n thi diém sb cang cao.
Céc diém sb6 dugc cho dua vao cac két qua
phan tich tinh mo hd, che khuat va danh gia do
nhay ¢ trén.

Bang 2. Panh gia chung cac phwong phap tong hop chi sé phu

TT Tinh chat Téng c? Tich Cé; Téng, BP diéuﬂ Solway czc')
trong so trong so hoa c6 trong so trong so
1 | Tinh toan dé dang 4 4 2 3
2 | Tinh mo hd 4 3 2 1
3 | Tinh che khuét 1 3 4 4
4 | b6 nhay 1 3 3 4
Tong cong 10 13 11 12

Dua vao cac két qua phan tich tinh mo ho,
tinh che khuat, d6 nhay ciia mot sé phuong phap
tinh va két qua dénh gia chung trong Béng 2,
dang tich c6 trong so 1a phu’ong phap tong hop
t6i uu nhat. Vi trong sd da lya chon, dang tich

¢ tinh mo hd va tinh che khuit nho, do nhay
lon. Ngoai ra, cach tinh theo dang tich c6 trong
s6 kha d& dang so voi tong binh phuong diéu
hoa hodc dang Solway.

3.4. Pé xuit hi¢u chinh dang tich c6 trong s6

Nhu da phan tich ¢ trén, dang tich c6 trong
sd theo cong thire (2) cho két qua tdi wru nhat khi
danh gid mac d6 6 nhiém ctia mdi trudng nudc.
Tuy nhién, trong truong hop thiéu sb liu tinh
toan, cong thirc (2) s& khong cho két qua phan
loai chat lugng nudc dung véi thuc té do khong
¢6 phan dong gop q; cuia thong sd bi thiéu. Tong
trong sd clia cac thong sb tinh luc nay nho hon
1. Bang 3 dua ra mot sd vi du vé két qua tinh
WOQI v6i 9 thong sé da lya chon. Trong truong
hop q; cua 9 thong s6 nay 1a 100, két qua tinh
WQI theo cong thic (2) bang 100 13 hop 1y. Tuy
nhién, néu thiéu s6 liéu ctia %DOgy hodc COD,
TOC, dau md, ... két qua tinh WQI theo cong
thirc (2) khong bang 100 khi tit ca cac q; bang
100. Piéu nay khéng hop 1y. Hién tuong niy
xday ra tuong tu trong cac truomng hop q; < 100.

Do Véy, trong trudng hop thiéu sb licu tinh
toan, két qua tinh WQI theo cong thic (2) can
phai duoc hiéu chinh lai sao cho tong trong sb

ctia cac thong sb c6 mit bang 1. V& mit toan
hoc, dé hiéu chinh lai hé s6 mil w; bang 1 thi can
phai nhan thém hé sb mii 13 nghich dao tong
trong s6 cua cac thong so c6 mit. Do vdy cong
thirc tinh dang tich c6 trong s6 trong cong thirc
(2) dugc hi¢u chinh lai nhu sau:

WOl = (ﬁq‘“) a Q)
Trong do qi : chi s6 phu cua thong s6 thir i;

wi: trong s6 cuia thong s thir i; n: s6 luong cac
thong so da dugc lya chon dé tinh WQI, m: sb
luong thong sb bi thiéu.

* Truong hop cé dii s6 liéu tinh WQI

Khi c6 du 9 thong sb chat luong nudc da
duoc lya chon dé tinh WQI, gia tri cia cac )
hang trong cong thtc (5) nhu sau: n =9, m =0,
S'w,=1. Do vy, cong thiic (5) sé& chuyén vé

dang tich co trong sd thong thudng nhu trong
cong thirc (2).

* Truong hop thiéu so liéu tmh wol

Khi khong c6 du 9 théng sd chat luong nuoce
da duoc lya chon dé tinh WQI, gid tri cia cac s6
hang trong cong thuc (5) la: n = 9, m # 0,
fw, <1. Do vay, can phai hi¢u chinh lai téng

trong s cuia cac thong sb tinh sao cho bang 1.
Viéc hi€u chinh nay dugc thuc hién bang cach
nhan thém hé s6 mii 1/ Zm‘,w vao trong sb cua cac
thong sb tinh. Mot s vi du cu thé vé cach tinh
toan hi€u chinh theo cong thirc (5) nhu sau:
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- Vi du 1: Thiéu sb liéu %DOgy. Khi d6, n =

9, m-=1, iwi -0,93, két qua tinh WQI can

phai dugc hi¢u chinh lai véi mdt h¢é so mil la

1/0,93 nhu sau:
0,075

_ 0,11 0.08% . . 0,17
WQI=(qcop™~ *qroc " *qpiaums ~ *FqF.Coli

0,17 011s 011 0,11,(1/0,93)
qrss *qr~ *qre o *qena )

Bang 3. Két qua tinh WQI véi hai dang tich c6 trong so trong truwong hop di sé licu
va thiéu s6 liéu

Chi s6 phu cac thong s tinh WQI (véi cac trong s6 kém theo) WQI WQI
7 t Y 0 "\ —_ =
Cactrwong | % | op| Toc | Toeoli | P2 | Tss | TN | TP |chia| =
hGp Ve SO DOBH mo o nom Uy W
liéu dLa™ | [ Ta
; 0,07 0,11 008 | 007 [017]0,17]0.,11 0,11 0,11 ‘
Pu s6 lidu 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 100
Thiéu sb liéu
DOn, - 1100|100 | 100 | 100|100 | 100 | 100 | 100 | 72 100
Thieu so Tieu | 00 |~ | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 60 100
COD
Thicu so Tieu |00 | 100 | - | 100 | 100 | 100 | 100 | 100 | 100 | 69 100
TOC
Thieu s6 Tieu| 60 | 100 | 100 | 100 100 | 100 | 100 | 100 | 46 100
dau mo
- Vi du 2: Thiéu s6 liéu %DOgy va TOC. Khi 4. KET LUAN

,
d6,n =9, m=2, » w,=082 két qua tinh
1

WQI can phai dugc hiéu chinh lai véi mot hé sb
mil la 1/0,82 nhu sau:

WQI= (qcon” *qpaums ™ *qr.coli” * qrss
qTNo,1 1 qTPO,l 1y thlaO,l 1)(1/0,82)

Két qua tinh WQI bang coéng thic (5) voi
mot s6 truong hop c6 du sb liéu va thiéu sb liéu
tinh toan trong Bang 3 cho thy cong thirc nay
cho két qua kha hop 1y do két qua tinh WQI chi
dua vao cac sb lidu hién c6 va khong bi anh
hudng véi sb lidu bi thiéu.

0,17 %

TAI LIEU THAM KHAO

Sau khi xem xét, danh gia tinh che khuat va
tinh mo ho, d6 nhay... cia mét s6 phuong phap
téng hop chi s6 phu thuong dung, c6 thé thdy
dang tich co trong sb 1a phuwong phép t6i wru nhat
vi ¢6 tinh mo ho va tinh che khuit nho, do nhay
16n, dé& dang trong tinh toan. Pé co thé ap dung
dang tich co trong s6 dé danh gia so bo chit
lugng nudc trong truong hop thiéu sb liéu,
nghién ctru da dé xuat hiéu chinh lai cong thirc
tinh toan ctia My bang cach nhan thém hé sé mil
tuong tmg véi nghich dao cia tong trong sé cac
thong s6 c6 mat khi tinh toan.
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Abstract:
SELECTION METHOD OF AGGREGATING SUB - INDICES
FOR MARINE WATER QUALITY INDEX

Currently, there are many formulas of surface water quality index (WQI) with the different
synthesis of sub-indices in the world and in Vietnam. However, marine water quality index has not
been studied much. In this study, four methods of aggregating sub-indices including the weighted
arithmetic, the weighted geometric, the weight harmonic, the weight Solway were reviewed with the
evaluation criteria of the US Environmental Protection Agency to select an optimal calculation
methodology which best reflect environmental pollution and is applied to the marine environment.
Research results show that the weight geometric method has small ambiguous and eclipsing, great
sensitivity, ease of calculation. The study also suggested adjusting the weighted geometric formed
by the US so that it could be apply in cases of lacking data.

Keywords: Water quality index, weighted arithmetic, the weighted geometric, the weight harmonic,
the weight Solway.
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