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DPANH GIA CHAT LUQGNG NUOC VEN BIEN
TINH NINH THUAN BANG CHI SO MO

Bui Viét Hung
Truong Dai hoc Khoa hoc Tu nhién Tp. Hoé Chi Minh

Tém tit: Chi s6 mo (Fuzzy Comprehensive Evaluation— FCE) dyea trén co'sé Iy thuyét mo cia gido
sw L.A Zadeh, My (1965), dwoc dp dung cho viéc danh gid chat hrong nguon nuwée do né danh gid
dwoc tinh khong chdc chdn ciia cde chi s6 chit lwong do dacva cho két ludn khd khach quan vé chat
lwong nguon nwde ciia khu viee. Piéu ndy rat hitu ich cho cdc nha quan 1y méi trwong. Véi viéc sir
dung bo 56 lidu quan tric chat hrong nguo”‘n nude ven bién tinh Ninh Thudn lam vi du cho viéc ap
dung chi s6 mo trong danh gic mirc dg 6 nhiém, diéu nay sé phan nao lam sdang t6 tinh logic va tinh
phit hop ciia chisé. Pong thoi qua viée dp dung chisé mo rong danh gid chit heong nguon nwdc sé
giup cdc nha quan ly thém thong tin danh gia moi twong dang tin cdy hon.

Tir khod: chi s6 mo, 1y thuyét mo, danh gid chit luong nwdc ven bién, chi sé WQI, nuwéc mit,

Ninh Thudn, quan ly tai nguyén nudoc.

Summary: Fuzzy Comprehansive Evaluation — FCE index is based on the Fuzzy Comprehansive
Theority of Professor Zadeh L.A., USA (1965), is used to assess the water quality because it have
assessed the uncertain characteristics of the water quality factors collected and concluded
further objectively on the regional water quality level. It is very userfully for the environmental
managers. By the using data collection on coastal water quality in Ninh Thuan Province is an
example on the application of FCE to assess the pollution level, which make initially clear the
logistic and reasonable of the index. Besides, by the application of FCE on the water quality
assessment, it shall support and help to the district’s managers having more accurating
information on the environment.

Keywords: Fuzzy comprehensive, Fuzzy theory, coastal water quality assessment, WQI,
surface water, Ninh Thuan, water resource management.

1. TONG QUAN

Hién nay, cong tac danh gia chat luong ngudn
nudc cua cac tinh thanh trén ca nude chu yéu
theo chi s6 WQI va so sanh gia tri cac thong sb
chit lwong ngudn nude theo QCVN 08:2008.
Chi sé chit Iuwong ngudn nude (WQI) duoc
huéng dan tinh toan theo Quyé& dinh sb
879/QD-TCMT cua bd Tai nguyén M6i trudong
(TN&MT). Céc thong sé tham gia tinh WQI
bao gom BODs, COD, N-NH,, P-PO,, TSS, do
duc, Tong Coliform, DO. Phwong phap tinh
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chi s6 WQI theo cong thuc [1]:
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Trong do:
WQI,: Gia tri WQI di tinh toan ddi vai 5
théng s6: DO, BODs, COD, N-NH, ", P-PO,>
WQI,: Gia tri WQI da tinh toan ddi véi 2
thong $b: TSS, do duc.
WQI,: Gia tri WQI da tinh toan dbi véi thong
s6 Tong Coliform.
Theo tac gia Ché Pinh Ly (2013), viéc danh

gia chit lvong ngudén nudc theo WQI ciing
nhu st dung bd QCVN 08:2008 van con don
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gian va chi mang tinh thoi diém (theo thoi
diém do dac va vi tri quan tric). Cach phan
tich va danh gia chat lwong ngudn nudc nhu
vay duoc thuc hién thong qua vige roi rac hoa
cac thong sd chét luong. Diéu nay c6 thé dua
dén viéc két qua danh gia khéng phu hop hodc
khong chinh xic khi mot sé/nhém thong sb
chit lwgng gan/cod xu huéng roi xa giéi han
hay muc d0 quan trong cuia chung la ngang
nhau trong danh gia chat lwong (tinh khong
nhat quan va chi quan trong str dung s liéu).
Ciing theo tac gia Ché Pinh Ly (2013), cach
tinh chi s6 WQI dua trén phuong phap luin
khong hop 1y va khong chic chan khi két luan
bac chat luong vi chi ding mot chi sé dinh
lrong ¢6 dinh lam diém phan chia. Do vy,
cach danh gia WQI khong dua ra dugc két
luan chung vé chat lrong ngudn nuée cua khu
vuc trong thoi doan thoi gian nhu thang, quy
hay nim va nhiéu nim. Chi sé6 mo FCE 1a mot
trong s cac giai phap thay thé do c6 thé khic
phuc duoc nhirng han ché ciia chi s6 WQI.

Chi s6 mod FCE duoc xdy dung trén co so ly
thuyét mo 4p dung cho cic van dé moi trudng
thyc. Ly thuyét mo 1a Iy thuyét da gia tri hay
¢6 thé xem nhu mot ngdn ngit cho phép “dich”
thong tin trang thai trong tu nhién vao cong
thirc hoa toan hoc. Ly thuy& mod co thé “xu
Iy” voi cac dir liéu cao bién, da ngdn ngi,
khong rd rang va khong chic chan cia sb lidu
do dac hodc kién thtrc thu thap ngiu nhién va
do d6, Iy thuyét mo c6 kha ning dua ra ludng
thong tin 16gic, dang tin cdy va minh bach.

& Thap

Trung binh cao

“ B0 mgA
Hinh 1. Gia tri mo dwa trén cdc gia tri ham
thanh vién [6]

Véi bo sb liéu do dac sir dung trong hé¢ théng
moi troeong ung dung, cac van dé dot bién gia

tri (qua 16n, qua nho) hay roi rac khong biéu
hién rd mot xu thé hay qua trinh kha hay gap
phai. Ly thuy& mo cung cdp mot khudn kho
dé mo hinh hoa tinh khong chic chén, cach tu
duy, qua trinh 1y luan va nhan thitc nham giai
quyét cic van dé trén [7]. Cac thong sé do dac
s€ dugc lam “mo” di khi duoc xét trong tap
hop céac gid tri ty trong dao dong ctia ching
khi so vo1 khoang dao dong cua cac bac danh
gi4 6 nhiém thong qua cic ham thanh vién.

Cac hamthanh vién dugc xac dinh nhu sau [6, §]:

- Nhom thong sb tich cuc (g tri cac thong
sO cang cao chat lugng cang tot)
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- Nhom thong so tiéu cuc (gid tri cac
théng s6 cang cao chat lugng cang xu)
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Trong do:

1;;: La mic do thanh vién cua thong s6 danh
gia thude vé bac I, II, III, IV, V va gia thiét
ham thanh vién 13 ham tuyén tinh.

C;: Nongdo ciia thongsd danh gia i trong thoi
diém quan trac.

S;: Nong do tiéu chuén quy dinh cia thong sb
danh gia twong wng trong hé thong phan bac
danh gia.

Nhu véy, Iy thuyét mo cho phép xac dinh cac
gi4 tri trung gian giita cac gia tri truyén thong
c6 tinh rach roi dit khod (giéi han) nhu:
dang/sai, c6/khong, cao/thép, chét luong
tot/xAu.... Sy khac biét gitra Iy thuyét mo
(fuzzy) véi Iy thuyét “dat khoat” (crisp) c6 thé
xem hinh dudi [8].
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Hinh 2. Logic toan hoc co tinh “dut khodt” va
logic mo dwa trén ham phu thuoc [6]

Duya trén thudt toan trong Iy thuyét mo, ap
dung chi s6 md FCE cho danh gia chét luong
nguén nuée ven bién tai tinh Ninh Thuin nim
2016 c6 so sanh voi chi s§ WQIL. Céc budc va
két qua tinh toan duoc tom tét trong cac phan
tiép theo dudi day.

Ninh Thuan 1a mét trong nhitng dia phuong c6
nhiéu bai bién dep nhu Binh Son — Ninh Chi,
Vinh Hy, Binh Tién, Ca Na.. thuan loi dé phat
trién du lich. Tuy nhién, van nan 6 nhiém moi
trrong bién do rac thai 1a mét trong nhirng yéu
td can trd sy phat trién ctia nganh du lich. Theo
két qua quan trac chat lrong nudc bién ven bd
dugc Trung tAm quan trac moi trudng tinh Ninh
Thuan thye hi¢n hang nam tai cac cang ca (Pong
Hai, Ca N4, Ninh Chir va My Téan) va tai cac
khu du lich (Ca N4, Ninh Chir va Vinh Hy) thi
chit luong nurde bién ven bo tai cac cang ca cho
thdy bi 6 nhiém tir vira dén tram trong Nguyén
nhén c6 thé do cac hoat dong tir cac co sO san

Bang 1.S4 liéu quan tric chit lwong nuée
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xuét kinh doanh, tir tau bé neo dau tai cang ca.

Hinh 3. Ban do6 hanh chinh tinh Ninh Thudn va
Vi tri quan trdc

Hién tai S& Tai nguyén Mo6i tm(‘mg tinh Ninh
Thuan thuong Xuyen cong bd chat lugng nudce
mit, nudc ven bién, nurdc ngim va nude hd
trén dia ban Tinh tai cac vi tri doc song, dam,
vinh va hd chtra nuée. Cac vi tri nay duogc thé
hién trong ban dd trén. S6 lidu st dung tinh
toan 1a s6 liéu quan tric chit lwong ngudn
nudc ven bién trong thang 5 va thang 9 nim
2016 tai cac cang ca 16n (bong Hai, Ninh Chir,
Ca N4, My Tan) véi 3 vi tri mdi cang, 2 1an do
tai thoi diém thiy trién 1én va xubéng. N goai ra,
sb liéu quan trac con duoc do tai cac khu du
lich ven bién (N1nh Chir, Ca N4, Vinh Hy). Vi
du sd liéu chat luong nudc ven bién tai cang
Ninh Chir (CN), Ca N4 (CN) trong thang 5
nam 2016 nhu bang dudi.

ven bién tinh Ninh Thuan thang 5nim 2016

N- N- P- . N-
Vit | pu | PO | TS | COD | BOD: | 3 | oo | pog- | Coliform | npy -
mg/L. | mg/L | mg/LL | mg/lL | mg/L | mg/L | mg/LL [ MPN/100mL | mg/L

CN 1L 6.70 { 4.10 [ 2930] 21.20] 11.00 0.14 0.044 0.08 15000 0.72
CN 1R 7.00{ 4.90 [33.00] 2730] 12.20 0.12 0.022 0.13 2300 1.28
CN 2L 6.80 | 4.60 [ 3170 24.00( 1090 | 0.14 | 0.032 [ 0.08 430 0.79
CN2R [6.80] 4.80 [ 19802650 1190 | 0.14 | 0.024 [ 0.16 9300 0.57
CN 3L 6.90| 6.00 [ 4500 20.00) 1090 | 0.08 | 0.015 | 0.02 460 0.03
CN3R [6.90| 540 [10.80] 23.10| 1130 ] 0.03 | 0.011 | 0.02 4300 0.07
NC IL 6.60 | 6.10 [ 12.80 [ 1520 6.90 0.13 [ 0.021 | 0.02 4300 0.24
NCIR |6.90] 5.00 | 16.00[ 1680 [ 5.80 0.10 | 0.023 | 0.02 46000 0.23
NC 2L 6.70 ] 5.60 [ 8.20 | 1520] 5.70 0.07 0.03 0.02 2300 0.08
NC2R | 7.00] 540 | 1680 1680 [ 6.00 0.11 | 0.009 | 0.02 2300 0.06
NC 3L 6.80 ] 6.10 6.00 | 1440 ] 5.60 0.05 0.018 0.02 230 0.03
NC 3R 7.10] 6.30 | 1280 | 1720 ] 8.30 0.08 0.026 0.02 230 0.07

(Nguon: S¢ Tai nguyén Méi trieong tinh Ninh Thudn, 2016)
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2. PHUONG PHAP LUAN

bé thuc hién viéc danh gid hién trang chét
lugng ngudn nudc ven bién khu vyc tinh Ninh
Thuan, phuong phap chi s6 mo FCE dugc tinh
toan theo cac budc sau:

- Budc 1. Xac dinh tap hop cac yéu té danh gia
U: Trong nghién ctru, 7 yéu té chét hrong nudc
tham gia vao mo hinh danh gid pH, DO, COD,
BODs, TSS, N-NH;, Téng Coliform. Tap hop céc
yéu td danh gid U cothé viét nhu sau [5, 6]:

U, = {pH, DO, COD, BOD;, TSS, N-NH;,
Coliform}; 4)

V6i: m la s0 mau; n 1a thong so.

- Budc 2. Xay dung hé thong phan bac cho cac
yéu td danh gia: Hé théng phan bac danh gia
chit lwong nudc trong nghién cru ndy chia
lam 5 bac, dya trén cac huéng dan cia Quyét
dinh 879/QD-TCMT. Do véy, tip hop thé hién
h¢ thdng phan bac cho cac yéu td tham gia mo
hinh danh gia la V,, = {I IL IIL, TV, V} k=5
bac va n = 7 thong $6. Nam bac chét lugng
nuée (hay 6 nhiém) theo ngdn ngit tw nhién 1a:
I - Chua 6 nhiém, II - O nhiém nhe, 1II - O
nhiém trung binh, IV - O nhiém nang, V - 0
nhiém nghiém trong. Cac gia tri phan chia 5
bac 6 nhiém cho cac thong sé tham gia danh
gi4 dugc trinh bay ¢ bang 2.

Bang 2. Phén 16 chit lwgng nuéc mit

. . BAC
THONG SO I 1 i v %
pH 65-75 | 6-65/75-8 5-6/8-9 45-5/995 | <4.5/>95
%DO piones | 88- 112 | 75— 88/112-125 | 50— 75/125-150 | 20 —50/150-200 | <20 /> 200
BOD, <4 6 15 25 =50
N-NH, <0.1 0.2 0.5 1 =5
TSS <20 30 50 100 > 100
COD <10 15 30 50 > 80
Coliform <2500 5000 7500 10000 > 10000

- Budc 3. Tinh toan cac ham thanh vién: Pé
¢6 thé két luan toan dién dua trén da yéu td,
can thiét 14p cac biéu thirc cho ham thanh vién
cho mdi théng s tham gia danh gid twong ng
v6i cac bac khac nhau. Céc biéu thic nay la
xac sudt hay muc do thénh vién ma mot dbi
tuong danh gia thudc vé bac V; trong tap hop
bac danh gia V dbi voi thong sb u; trong tap
hop cac théngsé U. [8]

- Budc 4. Xay dung ma trén danh gid mo
[2]: Tir m thong s6 danh gia cho mdt miu
quan tric va hé théng & bac chat luwong va lap
thanh ma trdn md R (R 1a m x k) cho tirng mau
can danh gia.

- Budc 5. Xac dinh trong sb cua cac thongsd
thanh phan [3, 4]: Trong sé duogc xac dinh theo

(Nguon: Ché Pinh Ly, 2013)

phuong phép Entropy. Phuong phap nay dugc
tmg dung dé do ludng kich thude cia thong
tin, cang nhiéu thong tin chira dung trong mot
chi thi dac trung thi &nh hudéng ctia chi thi 4o
trong viéc ra quyét dinh cang trd nén quan
trong. Do d6, Entropy ciing dugc 4p dung dé
gan trong sd cho cac chi thi moi trudng,

Céc budc tinh trong s6 Entropy [6]:

- Budc 1. Chuan héa dit liéu gdc, gia sir taco
m diém quan trac va n thong s6 danh gid, ma
tran dir liéu gdc X.

- Budc 2. Xac dinh Entropy theo cong thic
dudi day:

Wym E D 00y )

4 TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 41 - 2017



Trong do
i =yl | 0 < H, <I. (6)
2 £ o
Tuy nhién, khi f; = 0, thi k(f;) khong c6 ¥ nghia.
Vi vay, f; co thé duwoc diéu chinh nhu sau:
Ji = (1+ rif) Bl (1 1 7)) (7)

- Budc 3. Trong sd Entropy duoc xac dinh
nhu sau:

w; = (1- H)/(m - W%, H,),

0<w;<I, G, w. =1 (8)

Két qua cua tinh toan Entropy 1a tim ra trong
sb cua cac thong ) pH, DO, COD, BODs,
TSS, N-NH;, Coliform dé tinh toan bic 6
nhiém ctia ngudn nudc.

Vi cach tinh toan chat lwongngudn nudc mit

EEGITNOTHN| CONG NGHE |
theo chi s6 mo, chi sd cudi cung gitp dua ra
két luan cu thé chat luon g nudc ven bién khu
vuc (tinh Ninh Thuan) hi¢n trang dat marc nao,
qua d6 hd trg nha quan 1y va nghién ciru dua
ra cic giai phap cu thé nham cai thiét/han ché
6 nhiém néu gap phai.

3. KET QUA VA THAO LUAN

Két qua tinh todn chdt lwong nguon nwée ven
biéen theo chi s0 mo FCE cua tinh Ninh Thudn
trong nam 2016:

Theo tirng budc tinh toan & trén, két qua danh
gia mirc d6 chéat lwong ngudén nude ven bién
trén dia ban tinh Ninh Thuan nam 2016 béng
chi s6 mo (FCE) cudi cung duoc tong hop
trong bang két qua danh gia (vi du cho cangca
Dong Hai, Ca N4, Ninh Chit trong thang 5
nam 2016 dudi day).

Bang 3. Bang tong hop ham thanh vién U

Vi tri pH %th)bi° COD | BODs| TSS | N-NH, | Coliform
Cang ca DH 1L 7.00 84 27.10 | 14.70| 20.40 1.29 5900
Cang ca PH 1R 7.40 92 29.10 [ 12.10] 23.70 0.41 43000
Cang cd DH 2L 7.00 84 2480 | 13.70| 13.70 0.93 24000
Cang ca DH 2R 7.40 92 2730 1570 20.00 0.23 9300
Cang ca PH 3L 7.00 72 29.60 | 11.40| 5.00 0.11 9
Cang c4a DH 3R 7.10 78 2660 11.00] 12.60 0.03 23
Céang ¢4 CN 1L 6.70 50 2120 [ 12.20] 29.30 0.72 15000
Cang ca CN IR 7.00 60 2730 10.90] 33.00 1.28 2300
Cang ¢4 CN 2L 6.80 56 2400 | 11.90] 31.70 0.79 430
Cang ca CN 2R 6.80 59 2650 | 10.90] 19.80 0.57 9300
Cang ¢4 CN 3L 6.90 73 20.00 | 11.30] 45.00 0.03 460
Cang ca CN 3R 6.90 66 2310  6.90] 10.80 0.07 4300
Cang caNC 1L 6.60 75 1520 | 5.80] 12.80 0.24 4300
Cang caNC IR 6.90 61 1680 [  5.70] 16.00 0.23 46000
Cang cd NC 2L 6.70 68 1520  6.00] 820 0.08 2300
Cang ca NC 2R 7.00 66 1680  5.60] 16.80 0.06 2300
Cang c¢a NC 3L 6.80 75 1440 | 830| 6.00 0.03 230
Cang ca NC 3R 7.10 77 1720 13.60] 12.80 0.07 230

Dua trén bang tong hop cac ham thanh vién
trén, cac gia tri trong sO Entropy cua cac thong

sO chat lugng nguon nudc duoc tinh toan theo
cong thurc sO 8. Nhan céc gid tri trong s6 vdi
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cac gia tri ham thanh vién dé xac dinh duoc
cac gia tri thong sd chit luong duoc sir dung
cho danh gia thu bac chat luong

Pénh gia chat lwongngudn nude mit cho ting
thang va nam 2016 c6 hai cach xdc dinh bac
chit lwong cudi ciing Ia (i) theo mirc danh gia
bac cao nhét cia thong sé do trong thang va
(i) theo mirc tan xudt xudt hién nhiéu nhat
trong cac dot do cua thang hay cad nam [5].
Tuy nhién, cach xac dinh bic cudi ciung (i)
theo mirc danh gia bac cao nhat phan anh dugc

mirc d6 quan trong ciia théng sé chat luong 6
nhiém nhat trong té hop 7 thong sé khac nhau.
Diéu nay s& dan dén phan anh thién léch néu
nhu s6 dot do/sb diém do cho 1 khu vuc khong
nhiéu. Do vy, trong tinh toan chi sé6 md FCE
cho chét luongngudn nudc ven bién tinh Ninh
Thuan s€ dp dung ciach xic dinh (ii) nay.
Nham thé hién duoc nhém cac thong sd co chi
s6 danh gia chat lwong xuat hién nhiéu nhat s&
“dan dit” chat lwong chung cia khu vuc hay
ca nam.

Biang 4. Bang xac dinh bic chit lwgng ngudn nuéc ven bién tinh Ninh Thuin

. A X cx oo BAC
Vi tri Thong so Gia tri I m I v v Chung
pH 7.449 i
%DO 410 hea 78.260 11
Cingea  |-COD 23.397 111
PongHai | BOD: 10.603 1l
TSS 16.547 [
N-NH; 0.718
Coliform 14662
pH 7.080 [N
%DO 410 hea 60.831 111
Cingea  |-COD 24.323 111
cang | BOD: 8.931 1 I
TSS 33.273 11
N-NH; 0.697 111
Coliform 5790 II
pH 7.522 11
%DO 410 hen 59.184 I
COD 19.328 11
Cingea | BOD: 6.138 1l 1
Ninh Cha LTSS 16.170 11
N-NH; 0.178 11
Coliform 8367 111
pH 7.215 [
%DO 410 hen 65.833 I
Canged S0P 24.481 111
My Tan  |2OD: 9.529 11 1l
TSS 12.090 1
N-NH; 0.151 11
Coliform 1663 [
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Chung

[ KHOA HQC
o " ) cx e BAC
Vi tri Thong so Gia tri I I T v v
pH 6.912 q
Cackhu | %DO bio hen 56.404 11
du lich COD 21.823 1l
CaNa, BOD: 2.422 111
Ninh Chit, | TSS 24.132 111
Vinh Hy | N-NH, 0.131
Coliform 646
pH 7352
Ving %DO 0 hea 66.094 11
venbién | COD 21.644 II
cuatinh | BOD: 7.708 11 111
trongndm | TSS 18.998 [0 ]
2016 N-NH, 0.369 111
Coliform 5828 11

Chét hrong nguon nudc bién ven bo trén dia
ban tinh Ninh Thuan no6i chung va cac khu vuc
cu thé nhu cang ca, Ninh Chit, Ca Na va My
Tén, cling nhu cac khu du lich bién Ca N3,
Ninh Chii va Vinh Hy trong ndam 2016 bi 6
nhiém tir nhe (IT) d&én trung binh (IIT). Riéng
cang ca Pong Hai bi 6 nhiém nang (V) do
hang lwong Coliform rat cao. Yéu té cha dao
trong viéc dinh chit luong ngudn nudc mat
ven bién d6 1a ndng d6 6 — xy hoa tan thap va
nd do6 cac chat gdc N-NH;" ¢ chiéu huéng gia
tang. Tai cac cang c4 van dé 6 nhidm con do
nguodn chét hitu co va nhiém khuan Coliform.

Két qua tinh todn chdt hwong nguon nwée ven
bién theo chi so WQI cua tinh Ninh Thudn
trong nam 2016:

Chi s6 WQI vé chat luong nguén nudc ven
bién cia tinh Ninh Thuan trong nim 2016
dugc xac dinh (hinh duéi) cho thiy ngudn
nude bién rat tét. Cac cang ca c6 chét luong
ngudn nude bi 6 nhidm nhe dén trung binh va
dap tng duoc yéu cau sir dung trong van tai,
du lich bién. Ca khu vuc du lich do ¢6 nhiéu
dau tu vé bao vé mdi trwdng nude nhu vét ra,
han ché xa thai va cac hoat dong giy 6 nhidém
ngudn nude, nén chat lwong ngudn nude rat tot

cho du lich tim bién.

Gia tri WQI ven bién tinh Ninh Thuin nim 2016
10— Ty srsag

90 8070 B0 u

70 &6 6786 66

Gid tri WQI
=3
3

Cinged KDL Cinged Cinged KDL Cinged KDL Ci
Péng Hii VinhHy M§Tin Ninh Chi Ninh Chi# CaNa  Nd

mThing5 ®Thing® = Cinim Céc khu v ven bign

Hinh 4. Chi sé6 WQI cdc thang cia ndm 2016
viing ven bién tinh Ninh Thudn

Pé dua ra két luan cudi cing vé chét luong
nguén nude ven bién tinh Ninh Thuén ra sao,
chi s6 WQI cac thang va cac khu vuc don 1é
khong thé cho ta danh gia cho canam va toan
tinh. Néu trung binh cong WQI cia céc thang
va cac khu vuc don 1¢ lai ta c6 WQIl,p6 = 78,
theo d6, chat lwong ngudn nude ven bién tinh
Ninh Thuan trong nam 2016 bi 6 nhiém nhe
va bao dam chat lwong cho du lich bién. Két
qua trén duogc trung binh hoa gia tri chat
lugng ngudn nudc ven bién WQI cac thang,
khu vuc va nam 2016 cua tinh Ninh Thuan
nhu bang dudi.
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Bang 5. Bang danh gia chatlwong ngudn nuéc ven bién tinh Ninh Thuén theo WQI

Cingca | KDL | Cangca | Cangca | KDL | Cangca | KDLCa| Toan
bong Vinh | My Tan | Ninh Ninh CaNa Na tinh
Hai Hy Chir Chix
Thang 5 59 90 80 67 78
Thang 9 63 90 79 84 66 77
Cé nam 61 90 80 66 78

Phdn tich so sach két qud danh gid chat hrong
nguon nwoc ven bién tinh Ninh Thudn theo chi
s6 FCE va WOI:

Chi s6 mo FCE cho danh gia chat lwrong ngudn

nuée ven bién ca ndm 2016 tinh Ninh Thuan 1a
(IIT) 6 nhiém trung binh. Phuong phép nay xac
dinh bac theo thang gan tuong tu véi gid tri
WQI trung binh thang (xem bang dudi).

Bang 6. Bing so sanh CLN theo chi sé danh gia WQI va FCE

o Gia tri/Bac WQI
Vit G tri TB Bgc o am || e
Céang ca bong Hai 61 111
Cang ca CaNa 66 111
Cang c4 Ninh Chir 80
Cang ca My Tan 90
Céc khu du lich CN, NC, VH 91
Ving ven bién tinh 78

Tinh toan theo chi s6 md FCE cho thiy mirc
dd 6 nhiém nudc ven bién khu vuc cang ca va
khu du lich tinh Ninh Thuan I trung binh va
mirc do 6 nhiém “hon” so véi chi s6 WQI. T
mirc d6 6 nhiém theo chi s6 md FCE cho thay
tinh trang chung ngudn nudc mit ven bién cic
khu vire cang ¢4 va khu du lich déu dat loai A2
hay dép ungcéc yéu cau du lich va dich vu du
lich bién. Diéu nay phan anh ding hién trang
chit Iwong nudc bién ven bd cua tinh Ninh
Thuan trong nam 2016 [9].

Tinh toan theo chi s6 md FCE, viée xac dinh
bac 6 nhiém cta ngudn nudc mit ven bién
duoc dya trén gia tri cua tat ca cac thon g sb do
dac (bang 4), nhung khi di dén két luan bac
cudi cung cua vi tri/thoi doan xem xét co thé
(i) cin cr vao bac cao nhit (do bic cao nhat
thudng roi vao cac thong sé do dac co trong sb
cao hay muc do anh huodng 16n téi chat luong
ngudén nudc) va (i) cin cr vao tan suédt hién

cua tung loai bac va lya chon biac nao c6 sb
“tich gitra sd 1an xudt hién véi sd bac” cao
nhat. Thong thudng hai cach trén déu dua ra
két qua nhu nhau khi bo s6 liéu danh gia 16n
(nhiéu diém do, do nhiéu dot...). Mt diém
khac co ban giita danh gia chat luwong ngudn
nuwdc mit ven bién cua tinh Ninh Thuan 1a
FCE khong tinh trung binh tat ca cac “gid tri”
danh gia bac chat luong twong (mg cia cac
thong sé danh gia trong tirng dot do nhu WQI
khi xét cho toan bd thoi doat quan tric hay ca
nam (2016). Nhu vdy, tinh logic cting nhu tinh
tong hop thé hién rd trong phrong phép tinh
toan cta chi s6 mo FCE.

4. KET LUAN

Qua vi du tinh toan chéat luong ngudén nudc
mit ven bién tinh Ninh Thuan trong nam 2016
theo chi s6 danh gia WQI va phuong phép chi
s6 mo FCE, cho thdy chat luong ngudn nudc
dang bi 6 nhiém va bién dong chét luong kha

8 TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 41 - 2017



16n trong nim. Panh gia chat luong ngudn
nudc theo chi s6 md FCE ¢6 co s& 1y luan
logic, rd rang va chinh x4c hon so véi chi sb
WQI. Két qua dénh gia chat lwong ngudn nudc
mat theo chi s6 md FCE 4p dung cho khu vuc
ven bién tinh Ninh Thuén, budc dau cho théy
su phu hop véi hién trang chét lwon gnudc ven
bién nam 2016 cua dia phuong [9].

D6i vé6i dia phuong (tinh Ninh Thuan), véi
hién trang n gué)n nudc nhu vay, viéc st dung
trong linh vuc du lich, dich vu du lich bién 1a
pht hop theo QCVN vé chat luong ngudn
nudc mit. Tuy nhién, ddi véi cac cang ca, can

TAI LIEU THAM KHAO

EEGITYSM  CONGNGHE |
cd cac bi¢n phap tang cuong cong tac quan ly
bao vé moi trudng (ngin cAm tau thuyén va
cac ddi tuong kinh doanh thity hai san xa thai
chit thai truc tiép xudng bién) do ham luong
cac chat hitu co, vi khuan coliform dang co
chiéu huéng gia ting lam giam ham luong 6
Xy trong moi trurong nude va giy 6 nhiém.

Tuy nhién, dé khing dinh ciing nhu 4p dung
rong rai chi s6 nay (FCE) can phai tién hanh
nghién ctu khoa hoc cu thé va ap dung cho
nhiéu khu vuc khéc nhau nhim hoan thién
phuong phép tinh toan.
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