BAI BAO KHOA HOC

AP DUNG LY THUYET TAP MO XAY DUNG CHI SO CHAT LUQNG
NUOC CHO LUU VUC SONG NHUE - PAY

Nguyén Vin S§', Nguyén Hiru Hué?, Nguyén Hiru Thanh®

Tém tit: Phuwong phdp déanh gid chat lirong nude theo 1y thuyét tip mo ngdy cang dwoe biét dén va irng

dung réng rdi trong thoi gian gan day boi c6 tinh mém déo hon WOI, cdc tham sé tham gia tinh todn cé

thé thay déi va cé kha nang dp dung trong nhiéu truong hop khdc nhau. Bdi bdo nay trinh bay két qua

nghién civu xdy dung chi sé chat heong nwée trén luu viee séng Nhué - Pdy dwa trén két qua vmg dung 1y
thuyét tap mo, ky hiéu la FWQI (Fuzzy Water Quality Index) véi 6 thong sé chat lwong nude gom DO,
BOD;, NH,*, NOs, PO;>, tong Coliform. So sanh FWQI véi WOI tinh todn tai 20 vi tri ldy mdu nuée
trén séng Nhué, song Pay, trong hai dot ldy mau nam 2019, cho thdy cdc két qua khd phi hop.

Tw khoa: luu vuc song Nhué - Pay, ly thuyét tap mo, WQIL, FWQL

1. PAT VAN PE

Luu vuc song Nhué - PBay 1a mot phﬁn cua luu
vuc song Hong, bat dau tir Ha Noi chay xubng Ha
Nam rdi di qua cac tinh, thanh phd khac gdm: Hoa
Binh, Ninh Binh, Nam Dinh truéc khi d6 ra bién
Déng. Séng Day, song Nhué 1dy nude tir song Hong
qua cong Cam Dinh, va cbng Lién Mac. Luu vic c6
dién tich ty nhién khoang 7.940 km?, trong d6, Ha
Noi chiém dién tich 16n nhat 1a 2.523,07 kn?,
khoang 31,78% dién tich ty nhién luu vuc.

Luu vuc song Nhué - Bay dong vai trd quan
trong trong su phat trién kinh té - x4 hoi khu vuc
dong bang séng Hong nodi chung va thanh phd Ha
Noi, tinh Ha Nam noéi riéng. Pay 13 ngudn cung
cép nuoc chinh phuc vu san Xuét néng nghiép,
nudi trong thity san va cung cap mot phan nude
sinh hoat. Bén canh do6, day ciling 1a h¢ théng ti€u
thoat nudc chinh cho toan bd cac khu dé thi trong
luu vuc. Hién nay, song Nhu¢ - Bay dang chiu ap
luc manh mé tir sy gia tang dan $0, qua trinh dé
thi hoa qua nhanh, cac hoat dong kinh té - x4 hoi,
dac bi¢t 1a hoat dong cua cac khu cong nghiép,
cum cong nghiép, lang nghé, y té, nong nghiép.
Céc hoat dong nay lam phat sinh m¢t luong lon
nuée thai, chét thai 1am cho moi trudong nudc mat

! Khoa Héa va Moi truwong, Truong Pai hoc Thuy loi
? Khoa Céng trinh, Truwong Pai hoc Thiy loi
I Vien Ky thuat Cong Trinh, Truong Pai hoc Thuy lgi

cac sOng ngay cang xau di, nhiéu doan song chat
lwong nude & mirc kém va rat kém. Do dic diém
mang ludi séng ngoi, ché do thuy van, thuy luc
phuc tap, chét lugng nude lai chiu sy chi phéi
manh mé& tir ngudn nudc thai sinh hoat khong 16
phat sinh tir thanh phé Ha Noi nén luu vuc séng
Nhué - Pay can c6 mot cong cu danh gia chit
lugng nudc linh hoat, mém déo.
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Hién nay trong danh gia, phan viing chét lugng
nude trén quy mo rong, thuong st dung chi sb
chat lwong nudec WQI, bai gia tri WQI duoc biéu
dién qua mot thang diém dung dé mo ta dinh
lwong vé chat lugng nudc va kha ning s dung
ctia ngudn nudc d6. Chi sé WQI giup danh gia
nhanh chét lwgng nuéc mot cach tong quat, don
gian, d& hiéu va truc quan. Ké tir khi WQI dau tién
dugc dé xuat vao nam 1965, da c6 rat nhiéu céc
chi s6 chét lugng nudc dugc nghién ctru phat trién
(Mehmet va Hiiseyin, 2014). Mdi mot chi s6 chét
lwong nude téng hop duoc xdy dung st dung cic
thong sb chat luong nudc khac nhau. O Viét Nam,
theo Quyét dinh sb 1460/QD-TCMT ngay
12/11/2019 (B¢ Tai nguyén va Maéi truong, 2019),
dé xac dinh VN_WQI v6i yéu cau tbi da phai sir
dung téi 23 thong sb thuée 5 nhom gdm: (i) pH,
(ii) nhém thube bao vé thuc vat, (iii) nhém kim
loai ning, (iv) nhom théng sb hitu co va dinh
dudng, va (v) nhom thong sé vi sinh. Vi yéu cau
t6i thiéu phai bao gdbm 03/05 nhém thong sb, trong
d6 bt budc phai st dung it nhat 03 thong sb thude
nhém (iv) dé tinh toan. Tuy nhién, trong thuc té,
s6 lidu chat luong nude thuc do trén quy md luu
vuc song thudong khong ddng bo theo khong gian
va thoi gian, dac biét thuong hay thiéu sb liéu
nhom (i) va nhom (iii), vi vay viéc tinh toan
VN_WQI gip rat nhiéu khé khin va nhiéu khi
khong thé thyuc hién dugc. Dén thoi diém hién tai,
chua c6 mot chi sé chit lugng nudc cu thé nao
duogc xem la hoan hdo, vi vay, chu dé nghién cuu,
cai tién cac chi s6 méi van s& 1a mot chi dé nong
duoc cac nha khoa hoc quan tdm. Viéc nghién ctiu
str dung cac phuong phap tién tién dé tiép can va
xay dung cac chi sb chét luong nudc phi hop cho
moi mot luu vuc song s& tiép tuc don nhan duoc
sy quan tam cua cac nha nghién ctru.

Gan day, mot s6 phuong phap tién tién nhu st
dung ly thuyét tap mo, mang noron nhan tao dugc
st dung da chimg minh sy hitu ich trong viéc nang
cao do chinh xac cua cac du doan vé chat luong
nude (Tirupathi va Shashidhar, 2019). Moi truong
nudc 1la mot téng thé c6 nhiéu mbi quan hé phuc
tap va bi anh hudng boi nhiéu yéu td xung quanh,
day chinh la van dé mo cua nudc. Vi vay, viéc ap

dung cac phuong phap toan hoc dé danh gia chinh
xac chdt luong nuéc 1a rat kho khin. Do do,
phuong phap danh gia chat lugng nudc theo 1y
thuyét tdp mo ngdy cang duoc biét dén va tng
dung rong rii trong thoi gian gan ddy dé danh gia
chét lugng nudc tai nhiéu khu vuc khac nhau (Lé
Hoang Bao Tran, nnk 2014).

Ly thuyét tap hop mo (Fuzzy Logic) duoc sang
1ap boi gido su L.A. Zadeh, Pai hoc California,
Berkeley - My, nim 1965. Ly thuyét tap mo 1a
mot cong cu toan hoc dé giai quyét cac bai toan
ham chira sy khong chic chin vi n6 c6 thé do
lwdng cac khai niém con tinh chu quan, con mo hd
hodc chua rd rang. Ly thuyét taip mo c¢6 thé duge
ap dung dé xay dung cic chi sb danh gia chat
lwong méi trudng nude vi n6 ¢ thé giai quyét cac
bai toan phuc tap nhu sy khong chinh xac trong
cac chi ti€u danh gia, sy mo ho, phan doan chu
quan (Bai, et al 2009).

Dinh nghia tap mo: Tap mo A trong mién xac
dinh U véi cac gia tri u duogc xac dinh:

A={p,(u)/u:ueUp,(u)e0,1]} (1)

Trong d6 ham thuéc p, (u) —[0,1]; p,(w)
duoc goi 1a d6 thude cua phén tr u thudc vé tap
mo A. D cao tdp mo H cho théy muc do phu
thudc cao nhét cia u vao tap mo A (Pham Thi
Minh Lanh va Pham Ha Hai, 2018) nhu ¢ hinh 2.
Hinh dang tap mo phu thudc vao cac kiéu ham
thudc khac nhau.

Ha(u)
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Hinh 2. Bdc diém tdp mo

Hé thdng suy ludn mo (FIS - Fuzzy Inference
System) dong vai trd then chdt trong viéec mé hinh
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hoa cac hé théng c6 chira tip md va biéu dién cac
qui luat van hanh cta hé thdng nay. FIS duoc xay
dung theo cdu trac néu ...thi (if... then...) va duoc
thuc hién béng co ché suy dién. Dau ra cua co ché
suy dién s& dugc bién dbi thanh gia tri rd thong
qua bd giai mo. Qua trinh suy ludn mo céd lién
quan dén 3 budc quan trong gém: i) thiét lap cac
ham tap mo, ii) thiét 1ap quy tic van hanh cac tap
mo, va iii) xdy dung quy tic suy luan mo.

Trong ndi dung nghién ctru nay, nhém tac gia
s& xay dung chi s6 chat luong nudc riéng cho
song Nhué - Day dua trén 1y thuyét tip mo (Fuzzy
Logic), voi 6 bién 1a 6 thong sé chét lugng nude
bao gdm: Oxy hoa tan (DO), Nhu cau oxy sinh
héa (BODs), Amoni (N-NH;), Nitrat (NO3),
Photphat (PO,>), Téng Coliform. Mirc chit luong
nude trong chi s6 chat luong nudc xdy dung moi
(FWQI) ciing s€ dugc quy dinh tuong ty nhu chi
sb WQI duoc xac dinh theo quyét dinh s
879/Qb-TCMT ngay 01/7/2011 (B6 Tai nguyén
va Moi truong, 2011) dé don gian trong danh gia
va xéac dinh két qua phu hop.

2. CONG CU VA PHUONG PHAP
NGHIEN CUU

2.1. Phwong phap xdy dung chi sé chit
lwong nuwéc dua trén 1y thuyét tip mo (FWQI)

2.1.1. Lwa chon cdc bién ciia tdp mo

Viéc Iya chon cac thong sb phu hop dé xay dung
mot chi s6 1a mot bude quan trong. Thong thuong
mdi mot chi s6 khac nhau s& c6 mot nhém céc thong
s6 khac nhau dugce lya chon, dao dong tur 4 thong sb
chit luong nude dén 26 théng sb chit luong nude
(Talent va Muthukrishnavellaisamy, 2020). Viéc
lya chon cac thong s6 chat luong nudc co vai tro

quan trong dé xay dung chi s6 WQI co thé thong
qua phuong phap hoi y kién chuyén gia, phuong
phép thong ké hodc théng qua su sin cb ciia cac
théng s chat lugng nude duge quan tric.

Phuong phéap danh gia chat luong nudc bang chi
s6 md (FWQI) cho phép linh hoat lya chon cac yéu
t6 danh gia chat luong nude. Trong nghién clru
nay, 6 bién cua tap mo duoc lya chon la 6 thong )
chit luong nuée bao gdm: DO, BODs, NH,", NO5',
PO,*, Tong Coliform. Pay l1a nhitng thong sb danh
gia chit luong nudc mit co ban nhat dai dién cho 3
nhém: Nhom 1 bao gém DO va BOD;s dai dién cho
nhom hitu co; nhém 2 bao gom NHJ, PO3~, NO;
dai dién cho nhom chét dinh dudng va nhom 3 bao
gém duy nhit mot thong sé 1a tong Coliform dai
dién cho nhom vi sinh.

2.1.2. Thiét ldp cdc ham tip mo

Ham tip mo cho mot bién 13 mot dudng cong xéc
dinh cach mdi diém trong khong gian dau vao duogc
anh xa téi gia tri thudoe khoang tir 0 dén 1. Trong
nghién cuiu nay, dang ham tdp mo triangular va
trapezoidal d3 dugc st dung dé tinh toan béi tinh
pho bién va kha nang dé dang sir dung. Céc khoang
gia tri chat lugng nudc cua timg thong sé dugc chia
thanh 5 mic gdm: mic I, mirc II, mic 111, mic IV,
muc V phuc vu cho cac muc dich st dung nudc
khac nhau va duoc sip xép theo mirc chat luong
giam dan. Viéc phan mic danh gia chat luong nude
twong tw véi Quyét dinh s6 879/QD-TCMT ngay
01/07/2011 cia B Tai nguyén va M4i trudong va
bam sat theo QCVN 08-MT:2015/BTNMT vé chit
lugng nude mat; Két qua phan mic danh gia chét
lwong nudc theo tirng thong sb (bién cua tap mo)
dugc trinh bay ¢ Bang 1.

Bang 1. Phian mirc chit lwong nwée cho tirng bién ciia tip mo

Théne sé/bién Miic chét lugng nudc twong ting
g I 11 11 v v
1. DO (mg/l) > 6,0 5,0-6,5 3,5-5,5 2,0-4,0 <2,0
2. BODs (mg/l) <4,0 3,0-7,0 6,0-19,0 15-30,0 >25
3. NH] (mg/l) <02 0,15-0,3 0,25-0,9 0,85-1,0 > 1,0
4. NOZ(mg/l) <0,2 0,15-0,3 0,25-0,9 0,85-1,0 >1,0
5. P03 (mg/l) <0,1 0,1-0,25 0,2-0,35 0,3-0,5 >0,5
6. Total coliform
<2.500 2.300-5.000 | 4.800-7.500 7.200-1.0000 >10.000
(MPN/100 ml) -
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Ghi chii: Muc 1: Sit dung cho muc dich cép
nudc sinh hoat (sau khi ap dung xtr 1y thong
thuong) va cac muc II, 111, IV. Muc II: Dung cho
muc dich cap nudc sinh hoat nhung phai ap dung
cong ngh¢ xu Iy phu hop hodc cac muc III, IV.

Muec III: Dung cho muc dich tudi ti€u, thuy loi
hodac muc IV. Muc IV: Giao thong thuy va cac
muc dich khac véi yéu cAu nuée chat luong thip.
Mirc V: Khong phi hop dé sir dung cho cac muc
dich néu trén.
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Hinh 3. Ham thanh vién cho 06 bién dau vao

2.1.3. Thiét lip quy tic vin hanh cdc tip mo

Quy tdc van hanh cac tap mo co thé lua chon
theo ciu triic “va” (AND), “hodac” (OR), hoac
“khong xem xét” (KHONG) 14 cac toan tir tip mo
thuong dugce s dung. Trong nghién ctru nay, toan
tor “va” (AND) da duoc stir dung.

2.1.4. Thiét lap quy tic suy lugn mo

Nghién ctru nay st dung hé suy luan mo (FIS -
Fuzzy Inference System), thong qua cac quy tic
dugc xay dung bang cac 1énh IF/THEN. Tap hop
cac quy tic mo (if-then) dugce xdy dung va duoc
gan cho cac thong s6 dé phan loai chit lwong
nudce. SO lugng quy tic trong md hinh thay doi tiy
theo cac két hop c6 thé c6 cua tat ca cac trang thai
c6 thé c6 cua timg thong sb.

Qua trinh xay dung FWQI duoc chia thanh 2
bude va két qua cua bude 1 s& 1a dau vao cua
budc 2.

+ Trong budc 1: Mdi két qua dau vao sé& c6 5
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mirc gia tri chat lwong nudc gom: “rat tot”,
“t6t”, “trung binh”, “kém”, va “rit kém”. C6 tat
ca 155 quy tic suy ludn mo duge thiét 1ap. Vi
du: If (néu) DO thuéc mic “rat tot”, BODs

A

thudc murc “rat t6t”, thi két qua dau ra cua nhom
1 1a “rat tét”. Tuong tu, cac quy tic con lai cling
duoc thiét 1ap.

+ Trong budc 2: 3 bién dau vao 1a két qua cua
nhom 1, nhém 2 va nhém 3. Noi dung ctia mot sb
ham dai dién duogc thiét 1ap nhu sau: ham s6 1:
néu nhom 1 dén nhom 3 1a “rat t6t”, thi FWQI sé&

66’{

12 “rAt t6t”; ham s 32: néu nhom 1 dén nhom 3 1a
“t5t” thi gia tri dau ra cia FWQI s& 1a “tot”; ham
s6 74: néu nhom 1 1a “trung binh”, nhém 2 va
nhém 3 1a “kém” thi gia tri dau ra cia FWQI s& 1a
“kém”; ham s6 88: néu nhom 1 1a “kém”, nhom 2
va 3 la “trung binh” thi gid tri FWQI s€ 1a trung
binh. Tuong tu, cac quy tic con lai cling dugc
thiét lap.
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Budc 1 trong xay dung chi s6 FWQI
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Déu vao
Budrc 2 trong xdy dung chi s6 FWQI

Hinh 4. So do xdy dwng chi sé chdt lwong mede
FWOI theo Iy thuyét tdp mo

2.1.5. Thiét lip quy tic suy ludgn mo cho gid
tri dau ra FWQI

Ham két qua dau ra cia FWQI nhu hinh 5 va
duoc chia thanh 5 khoang gia tri tuong tng voi 5
mirc chat lwong nude: Néu FWQI = 91-100 thi

66’{

mirc chit luong nudce s€ 1a “rat t6t”, nude sir dung
cho muc dich cap nudc sinh hoat (sau khi ap dung
xtr Iy thong thuong) va cac muc dich khac; néu
FWQI = 76-90 1a mirc “t6t”, nudc dung cho muc
dich cap nude sinh hoat nhung phai ap dung cong
nghé xur Iy pht hop; néu FWQI = 51-75 1a mirc
“trung binh”, nudc dung cho muc dich tudi tiéu,
thay loi; néu FWQI = 26-50 1a mic “kém” nudc
dung cho giao thong thuy va cac muc dich khac
voi yéu cau nude chat lugng thap; néu FWQI = 0-
25 thi murc chat lugng nudc s& 1a “rat kém”, khong
phu hop cho cac muc dich str dung néu trén.

0.5 -

‘Rt kém*

Hinh 5. Ham thanh vién cho FWQI dau ra

2.2. Cong cu phan tich toan hgc

Viéc xay dung chi s6 chdt lugng nudc FWQI
theo ly thuyét tap mo duge thuc hién dudi su hd cia
cong cu Fuzzy Logic Design Toolbox cua
MATLAB V. R2018a.

2.3. Tinh toan WQI

Trong khudn khd bai bao, nhom tac gia tinh toan
chi sb chit luong nudc WQI theo Quyét dinh s
879/QD-TCMT ngay 01/07/2011 vé viéc ban hanh
sO tay hudng dan tinh toan chi s6 chit lwong nudc
do Tong cuc Moi truong ban hanh. Cac théng sb
duoc str dung dé tinh WQI bao gdm céc thong sb:
DO, nhiét d5, BODs, COD, NH,", PO,* , TSS, d9
duc, Téng Coliform, pH.

2.4. LAy miu va phin tich chit lrong nwéc

Pé danh gia sy phi hop cua chi s6 chat luong
nudec FWQI xay dung trén co so 1y thuyét tap mo
so voi chi s6 WQI, nhom nghién ctru da tién hanh
lwa chon, léy mau nudc trong 2 dot, dot 1 vao
thang 06/2019 va dot 2 vao thang 10/2019 tai 10
vi tri dai dién trén song Nhué, 10 vi tri dai dién
trén song Day (thong tin vé vi tri ldy mau nhu
trong Bang 2 va xem ¢ Hinh 1).

Biang 2. Bang tong hop cac vi tri ldy miu nwéc trén song Nhué, song Pay

Ki higu Vi tri Toadd | Ki higu Vi tri Toa dg
N-01 | ChuNoi ); o5 53539 813 51 P01 | ChuPhing § 0 5223;330
N-02 | ChuDién i? 05 ?3 122679 72| p.02 | ChuPhao ); 0 522;361
N03 | PapHaBong |3 2 700| D03 |Chuvenss | 230008
N04 | ChuHwHa2 | LollO% | P04 | ChuMailih | LT 2200
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Ki higu Vi tri Toad) | Ki hiéu Vi tri Toa dg
N-05 Céu Chiéc § 05 ;2217371 D-05 | CauHoa Vién ); 0 5?525232
N-06 | Céng Pdng Quan ); 05 531939612 P-06 | CuBa Tha i? . 53;2;3 2
N0 | CuChngThin | X TSR | Clufhao X a7
N-08 | Cong Nhat Tyu ); 05;59832;1 Pl pos | chuQué ); 0555;5236
N-09 Céu Phu Véan ); 05 53322142 P-09 | Cau Hong Phi ); 05§§;§§67
N-10 Céng Luong C %5 05;21736507 D-10 | Caubo Xa ); 05;?353?74

Tét ca cac mau nudc déu dugc ldy tuan theo
Tiéu chuan quéc gia TCVN 6663-6:2018 vé hudng
dan ldy mau nudc song va sudi. Ky thuat bao quan
mau va thoi gian luu gitr dugc thuc hién theo Ti€u
chuan qudc gia TCVN 6663-3:2016 vé 1iy mau,
bao quan va xir Iy miu nude. Cac thong sb chit
luong nudc duoc phan tich bao gdm: nhiét do
nuée, pH, d6 duc, DO, TSS, NH,", PO, BODs,
COD, tong coliform. Céc thong sé do dac tai hién
truong gom: nhiét 4o, pH, d6 duc, DO duoc xéac
dinh béng may do chit luong nudc da chi ti€u cAm

tay HORIBA US52. Céc chi ti€u con lai duge phan
tich tai phong thi nghiém K¥ thuat Cong trinh va
Moi truong - Truong Pai hoc Thuy loi.

3. KET QUA VA THAO LUAN

Két qua phan tich cac théng sb chat lugng
nue duoe sir dung dé: i) xac dinh chi sd chét
luong nudc WQI theo Quyét dinh sé 879/Qb-
TCMT ngay 01/07/2011 cua Bo Tai nguyén va
Méi truong vé viéc ban hanh s6 tay huéng dan
tinh toan chi sé chat lwong nudc; va ii) tinh toan
chi s6 chit luong nuéc FWQI nhu trong Bang 3.

Biang 3. Két qua xac dinh WQI va FWQI tai 20 diém thudc luu vire song Nhué - Pay

Ki | Thang 06/2019 | Thang 10/2019 Ki Thang 06/2019 | Thang 10/2019
hitu | FWQI | WQI | FWQI | WQI | hiéu | FWQI | WQI | FWQI | WOQI
N-01 63 60 38 41 D-01 63 58 63 62
N-02 63 61 37 40 D-02 9 10 62 64
N-03 38 41 9 11 D-03 10 63 65
N-04 9 11 9 12 D-04 9 9 38 41
N-05 63 56 9 11 D-05 9 11 38 40
N-06 6 13 9 11 D-06 63 61 37 40
N-07 38 40 10 13 D-07 63 66 63 65
N-08 38 41 9 12 D-08 63 64 63 62
N-09 63 62 38 42 D-09 63 67 63 64
N-10 63 65 63 65 D-10 63 64 62 63

Két qua so sanh gitra gia tri FWQI voi gia tri
WQI (Hinh 6) 1a kha tuong dong nhau. Ngoai ra,
tit ca cac gid tri tinh theo FWQI va WQI tai mbi
vi trf 14y mau nudc trén séng Nhué, song Day déu
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nam cung trong mot mirc chat lwong nude. Pidu
d6 chung t6 chi sd chat lugng nudec FWQI ¢6 du
do tin cay, ap dung phu hop cho luu vuc séng
Nhué - bay.
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Hinh 6. So sanh FWQI va WOI tinh todn tai cdc vi tri ldy mau nude dot 1 va 2, nam 2019

4. KET LUAN VA KIEN NGHI

Nghién ctru nay di xay dyng thanh cong chi sd
chit luong nude theo 1y thuyét tip mo, ap dung cho
luu vue song Nhué - Bay, ky hi¢u 1a FWQI (Fuzzy
Water Quality Index) véi 6 thong sO chét luong
nuée gdm: DO, BODs, NH,, NO5, PO, tong
Coliform. Két qua so sanh gia tri FWQI tinh toan
voi gia tri WQI tai 10 vi tri quan tric trén song Nhué
va 10 vi tri quan tric trén séng Pay cho thiy kha
phtt hop. Cac két qua cta nghién ciru ndy co thé
tham khdo 4p dung cho céc luu vuc song khac co
diéu kién turong tw véi song Nhué va sdng Day.
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Noi dung bai bao 1a mot phan két qua nghién
ciru cia d& tai cap Québc gia KC.08.27/16-20:
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t6i thiéu hé théng song lién vang Ha Noi, Ha Nam
c6 xét vai tro didu tiét ciia song Hong nham ting
cuong kha ning tw lam sach va cai thién chat
luong moi truong nude”. Nhom tac gia xin gui 101
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nghé, Ban cha nhiém chuong trinh KC.08 da tao
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Abstract:
APPLICATION OF FUZZY LOGIC THEORY TO DEVELOP FUZZY LOGIC WATER
QUALITY INDEX FOR NHUE-DAY RIVER BASIN

The fuzzy logic theory water quality assessment method is more and more known and widely used in
recent times because it is more flexible than WQI, the parameters involved in the calculation can
change and have the ability to applicable in many different cases. This paper presents the results of
research on building water quality index in Nhue - Day river basin based on the results of applying
fuzzy logic theory, symbolized by FWQI (Fuzzy Water Quality Index) with 6 water quality parameters,
includes DO, BODs, NH,", NOy, PO,”, total Coliform. Comparing the FWQI with the calculated WQI
at 20 water sampling locations on the Nhue and Day rivers, in the two sampling times in 2019, shows

quite consistent results.
Keywords: Nhue - Day river basin, WQI, FWQL.
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