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Tém tit: Bing Binh Thién 1a khu bao ton dat ngap nudc thuéc huyén An Phu, tinh An
Giang. Nhitng nim gan day nudc bén trong Biang ludn bi ti dong, 6 nhiém. Nghién ciru
duogc thuc hién nham muyc dich danh gia chat lugng nuéc cia Bung va kién nghi cho ngudi
dan ving nghién ctru vé bién phap st dung nudce. C6 21 vi tri duge thu thap phia trai, gitta
va phai doc theo chiéu dai ctia Bung qua hai dot khdo sat vao mlia mua 2020 va mua kho
2021. M5i vi tri cdch nhau 700m. Téng cong c6 42 mau dugc thu thap dé phan tich cac
thong s6 pH, DO, COD, NH4 -N, PO4 , Chlorophyll-a va tong Coliform. Cac mau nudc
dugc danh gia bang chi s6 WQI. Két qua nghién ctru chi ra ring nudc trong Bing ¢6 diu
hiéu nhiém Phosphate va vi sinh khong st dung duoc cho muc dich sinh hoat. Hon nita, két
qué ciing chi ra ring ham lugng Chlorophyll—a cao nhat & vi tri bén trai doc theo chiéu dai
clia Bung va & cubi Bl'Jng. Chi s6 NDVI c6 mbi quan hé tuyén tinh v&i Chlorophyll—a theo
phuong trinh y = 3.5106x% + 8.3298x + 0.601 véi hé s6 twong quan R? = 0,89, trong d6 y =
Chlorophyll-a, x = NDVI. Cac ban d6 16p phu trong va xung quanh Bling ciing dugc thanh
lap bang k¥ thuat Vién Tham glup cho chung ta ¢6 cai nhin truc quan vé chat lugng nudc
trong ho thong qua sy phan b thyc vét va chlorophyll-a.

Tir khoa: GIS; Vién tham; Chat luong nuée; Blng Binh Thién.

1. Gié6i thi¢u

Nude rat can thiét dbi v6i cude sdng cua con nguoi va sinh vat trén trai dat [1]. Nude
cung cap moi truong song cho sinh vat va 1a thanh phan quan trong trong Cau tric sinh quyén
[2]. Ngoai tat ca nhimng diéu nay, nudc con co chirc ning tudn hoan, bai tiét va sinh san [3];
80-90% mau va 75% co bap con ngudi 1a nude. Clung véi su phat trién ciia xa hoi, hién nay
nudc ngay cang bi 6 nhiém va can kiét [4]. Mot lit nudc thai gay 0 nhiém tam lit nudc sach
[5] va khién nudc nay khong thé sir dung duge. Tang dan 50, di kém véi tang s dung nudc,
s€ khong chi lam giam nghiém trong luong nude cung cap cho moi ngudi ma con tao ra ap
luc ddi véi da dang sinh hoc trong toan bé hé sinh thai toan cau [6]. D4 ton tai nhitng kho
khan nghiém trong trong viéc phan bd cong bang cac ngudn nudc ngot trén thé gioi gilia va
trong cac quoc gia [7]. bi c6 bao cao rang muc tiéu thy nude da tang gap bay lan trong thé
ky qua [8]. Khoang 50 quéc gia, Vo1 mot phan ba dan sO thé gioi, cting bi khan hiém nuéc &
murc trung binh hodc cao va 17 qudc gia trong s6 nay khai thac nhiéu nuéc hon hang nim so
v6i luong nude dugce bd sung thong qua chu trinh nudc ti nhién cia chung [9]. Su tiéu thu
qua mirc ngudn nudc khong chi tac dong dén cac vung nudc ngot trén bé mit nhu song hd
ma con 1am suy giam ngudn nudc ngam. Hién nay, gan mot ty nguoi trén thé gidi khong
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dugc tiép can v6i ngudn nudc an toan véi gia ca phai chang [10]. Chat luong nude dé moi
nguoi udng an toan phai chira du Oz va cac khoang chét can thiét va nudc phai trong [11].
Chat lugng nudc khong dam bao tiéu chudn nudc sach ciing anh huéng dén sirc khoe con
ngudi; khoang 5 triéu ngudi chét mdi nam 1a do sir dung nude khong an toan. Theo T6 chire
Y té Thé gi6i, sir dung ngudn nude sach ¢ thé 1am giam 1,4 triéu tré em chét mdi nim vi
bénh duong rudt. Theo Bo Tai Nguyén moéi truong, Viét Nam c6 9.000 nguoi/nam tur vong
do str dung nudc 6 nhidm va gan 200.000 ngudi bi ung thu [12]. O cac nudc dang phat trién,
90% lugng nudce thai do thi chua dugce xir Iy dd vao séng sudi [13]. Hién nay, Song Sai Gon
6 nhiém mé& rong vé phia thuong luu. Song Tién va song Hau déu 6 nhiém hiru co. S6ng Vam
Co ciing bi 6 nhiém do ¢6 nhiéu nha may va khu dan cu tip trung doc theo song.

Bung Blnh Thién 12 hd nude ngot 16n nhit Dong bang Song Ciru Long va c0 vai tro quan
trong cung cAp nudc ngot va 1a ngudn ca tu nhién phuc vu cho doi song nguoi dan trong
ving. Va con 1a diém du lich 1y thu vi canh quan con kha nguyén so. Phan dau Bing nhan
nude tir song Binh Di, khong c6 sy thoat nude ra ngoai, nén Bung ludn tu dong, trong Xxanh.
C6 nhiéu nguoi dan nudi ca va trong rau trén mat nudce didu nay lam ngudn nudc cang thém
6 nhiém [14]. Nghién ctru [15] dé chi ra rang chat lugng nudc Blng Binh Thién co dau hi¢u
6 nhiém & mot s6 thong so: TAN, TSS, PO+ ting cao va vuot tiéu chuan tai mot s6 diém
trong ho. Sy suy thoai chat lugng nudc ngay cang dugc chimg minh qua nhiéu cong trinh
nghién ctru, diéu nay anh huong dén thity sinh vt trong hd ciing nhu doi séng sinh hoat cua
nguoi dan noi day. Do do, danh gia chat lwong nudc cua hd 13 mot nhiém vu can thiét va
quan trong dé cung cap dir lidu chat luong nudc cho cac co quan c6 lién quan [16].

Chi s6 chat luong nueec WQI (Water Quality Index) duoc tmg dung rong rai va hi¢u qua
trong danh gia chat lugng nude hién nay trén thé gi6i. Pay duoc xem 1a phuong phap chuan
duoc nhiéu nhiéu quoc gia st dung dé danh gia nudc mat. Nghién ctru Pham Thanh Toan,
2011 sir dung chi s6 WQI-NSF cta Hoa Ky va Bhargava (An D0) dé danh gia 9 thong sd:
pH, DO, d6 man, TSS, COD, BODs, NOg’, PO+, tong Coliform. Két qua cho thiy céc chi
s6 cho két qua kha nhay va phan anh kha chinh xac sy thay do6i chat lugng nude [17]. Nghién
ctru [18] ung dung chi sd WQI dé danh gia chat lugng nuée Song Hong. Két qua da chi ra
ham luong TSS va d6 duc rat cao va chi sé WQI khéng phan anh dugce mire do 6 nhiém nudc
song. Phuong phéap danh gia chét lugng nude bang chi s6 WQI sé& hi¢u qua hon khi két hop
véi Vién tham dic biét ap dung cho khu vuc rong 16n dé phan 4nh dd duc trong nudc. Nam
2001, [19] tai dai hoc Mansoura dd nghién ctru mbi quan hé giira cac thong so chat lugng
nudc v6i cac brc xa tir Landsat-5 Thematic Mapper (TM) bang cach so sanh gia tri btrc xa
nhan duogc tr anh vé tinh trén cac kénh 1, 2, 3, 4, 5, 7 va ti 1€ cac kénh 3/1, 2/1, 2/4 va 3/4
Vo1 cac gia tri phan tich chat lwong nudc tai cling thoi diém chyp anh. Tir do, xay dung cac
md hinh v€ moi twong quan gitra gia tri sang cua cac pixel trong anh vién tham véi sy thay
d6i nong do cac chat 6 nhiém co trong nude va nghién ctru nay dé dat dugc nhiing két qua
hét strc kha quan thong qua viéc xay dung dugc mot s6 mo hinh danh gia chét luong nudc tu
viéc giai doan anh vién thim. Nghién ctru str dung anh vé tinh Landsat dé danh gia chét luong
nuéc & Cang New York [20] tai dai hoc Columbia, USA ciing dua ra dugc mot s6 két luin
quan trong 1a x4c dinh duoc do duc cuc dai tai song Hudson; tim ra mdi lién hé giira nong do
Chlorophyll a v6i ty 1€ kénh mau xanh la va kénh mau do trong anh Landsat TM. Nam 2004,
[21] da t1en hanh nghién ciru mdi tuong quan gitta sy thay do6i gia tri buc xa cua anh Landsat
ETM véi ndng d6 Chlorophyl—a va chat ran lo ling trong nudc hd Taihu, Trung Qudc. Ngoai
ra, con ¢ cac tac gia khac ing dung GIS va Vién tham danh gia d6 trong cuia nuéc hd [22].
Str dung vién tham vé tinh wdc tinh hé sé hip thu chit hitu co hoa tan c6 mau trong hd [23].
Nghién ctru tmg dung vién tham trong danh gia chat lugng nudc hd Dau Tiéng va sdng Sai
Gon [24]. Muyc dich cta nghién ctru 12 danh gia dién bién chat luong nudc Bung Binh Thién
mua i 10/2020 va mua kho 03/2021, dong thoi xay dung mdi quan hé cac thong s6 ham
luong chlorophyll—a vai chi s thuc vat NDV ciing nhur thanh 1ap cac ban d6 chiét xuat duong
nude va ban do 16p phu, tir 46 dé xudt giai phap quéan 1y chit lugng nude Bing Binh Thién.
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2. Phwong phap nghién ciru
2.1. Khu vuc nghién ciru

Bung Binh Thién toa lac tai 03 xd Qudc Thai, Khanh Binh va Nhon Hoi, thudc huyén
An Phi (Hinh 1). Bung dugc vi nhu mét hd nude tu nhién rong 16n dic trung cho mot kiéu
hé sinh thai dit ngap nudc cta tinh An Giang. Theo S& Tai nguyén va M6i truong tinh An
Giang (2012), dién tich Bung 1a 200 ha mua can va 800 ha mua lii tiy nam 1i 16n hay nhd,
d6 séu trung binh ctia Biing 12 4 m, chiéu dai Bang khoang 2.900 m va chiéu rong trung binh
12 430 m.
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Hinh 1. Vi tri Bang Binh Thién.
2.2. Phuong phap nghién ciru
2.2.1 So dd ciu tric nghién ciru
Thu thép sb liéu
Anh vidn thém Thu méu nwde
Chi s6 NDVI Chi sé WQI
Phén tich s liéu
Chi s6 NDWI Quy chuin VN
BandoNDVI |
Bén 6 phén bé Két qua Két luan thong s6
o CLN
160 phu
Ban dé tach chiét | | | Phwong trinh méi quan hé NDVI va chét lrong nwdc
dwong nedc

Hinh 2. So 6 c4u truc nghién cuu.
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C6 42 mau nude duge thu tai Bang Binh Thién doc theo chiéu dai cia Bing qua hai dot
khao sat: mua kho va muwa. Moi vi tri cach nhau 700m (Hinh 3). Cac chi tiéu phan tich bao

gdm: pH, DO, COD, NH,*—N, PO4*", Chlorophyll-a va téng Coliform. Phuong phép 14y miu
duoc thuc hi¢n theo TCVN 6663—6:2008—1SO 5667—6:2005; bao quan va van chuyén mau
theo TCVN 6663-3:2008—1SO 5667—3-2003. Phwong phap phan tich cac chi tiéu chat luong
nudc dugce trinh bay & Bang 1.

Bang 1. Phuong phap va thiét bi phén tich cac thong s6 chét lwgng nudc.

STT Thong sb Phwong phap phan tich Thiét bi
1 pH Do tai hién truong May Horiba — U52
2 DO Do tai hién truong May Horiba — U52
3 Coliform Ky thuat mang loc Ong nghiém, budng u
4 COoD Phuong phap KMnO4 B6 dung cu chuan do
5 N-NH4* Phuong phap Nessler May do mat do quang
6 P—PO,* Phuong phap quang phd May do mat d6 quang
7 Chlorophyl-a Phuong phap quang phd May do mat do quang
BAN DO VI TRi THU MAU NUO'C HO BUNG BIiNH THIEN e
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Hinh 3. Ban db vj tri thu mau nudc Bang Binh Thién.

2.2.2. Phuong phap tinh toan chi sé WQI

Chi s danh gia chat lugng nuéc WQI duoc tinh toan theo cong thire (1) ctia Tong Cuc
M0i truong. Do xung quanh Bing khong c¢6 nha may héa chéat hodc cac hoat dong cong
nghiép, nén nhém II va nhém 111 khong dugc khao sat ma chi quan tim dén nhom I, IV va
V. Vi mudn biét ngudén nude trong Bung ¢6 bi 6 nhidém hitu co va vi sinh hay khong dé phuc
vu cho muc dich sinh hoat.

wor Wl X(lill[WQl"jm X(ljwa”'jum Kl ‘ TX%ZWQIVT (1)

=3Y"'wal
100 100 100 k; Rl

Trong d6 Nhém I: Gia tri WQI dugc tinh toan cho théng sé pH; Nhém II: Gid tri WQI
dugc tinh toan cho théng s Aldrin, BHC, Dieldrin, DDTs, Heptachlor & Heptachlorepoxide;
Nhom III: Gia tri WQI duoc tinh toan cho thong s6 kim loai; Nhém 1V: Gia tri WQI duoc
tinh toan cho thong s6 DO, BODs, COD, TOC, N-NHz, N-NO2, N-NO3, P-PO4; Nhém V:
Gia tri WQI dugc tinh toan cho thong sé Coliform, E.coli; m va n: Trong s6 ctia nhém thong
sd. Thang gia tri WQI dwoc danh gia dua trén Bang 2.
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Bang 2. Thang diém, mau sic, cac mic WQI va su phit hop voéi muc dich st dung nudc.

Khoang gia Chat lugng

. \ Phu hgp véi muc dich sir dung Mau sic M& mau RBG
tri WOl nwoéc i
91-100 Rattét  Sirdung tot cho muc dich cap nuoc sinh hoat  Xanh nuéc bien  51;51;255
76-90 Tt St dung cho muc dich cap nudc sinh hoat .15 cay 0:228:0
nhung can cac bién phap xir ly phi hop
N Str dung cho muc dich tudgi tiéu va cdc muc R R
51-75 Trung binh dich trong duong khac Vang 255;255;0
26-50 Kém Str dung cho glap théng thuy va cac muc dich Da cam 255:126:0
tuong duong khac .
10-25 O nhiém nang Nuéc 6 nhlem nang, can cac bién phap xir ly P 255:0:0
. 7 trong tuong lai . )
<10 O nhiém rat Nuéc nhiém doc, can cé bién phap khac phuc, NAU 126:0:35

nang Xt ly

2.2.3 Phuong phép xéac dinh ranh gi¢i dudng nude va chi sé thuc vat

Anh vién thAm Landsat 7 ETM+ da qua céc budce xur 1y, hi¢u chinh dé tinh toan chi sb
khac biét nuéc NDWI (Normalized Difference Wate Index) dé xac dinh ranh gii dudng nude
theo cong thirc:

NDWI = (NIR — SWIR)/(NIR + SWIR) 2

Trong do NIR la can hong ngoai; SWIR la day song ngan hong ngoai.

Chi s thuc vat NDVI 1a mot phuong phép hiru ich dé xac cac loai trang thai thyuc vat
xung quanh h tiy thudc vao mat d6 duoc tinh bang phuong trinh dudi day:

NDVI = (NIR band — RED band)/(NIR band + RED band) (3)

Trong d6 NIR band = quang phd phan xa cho band 5; RED band = quang ph6 phan xa
cho band 4.

Céc thuat toan duoc ké thira, so sanh, phan tich dé tim ra mbi tuong quan tdi wu gilra
phan xa phd cta cic kénh anh Landsat7ZETM+ véi cac thong sé chat luong nudc
(chlorophyll-a) cho Bung Binh Thién. Méi tuong quan cua cac thong s trén da dugc kiém
tra tiy thudc vao hé s6 twong quan R?,

3. Két qua va thio luin
3.1. Pdanh gid cdc théng sé chat lirong nude

Khu vyc phan tich qua hai dot khao sat cho thay, gi tri pH trung binh déu cao hon 7.0.
Vao mua kho pH la 7,33 cao hon m¢t chit so mua 1t 7,11. Doc theo bo phia bén trai Bung,
gié tri pH thép so voi gia tri pH gitta Bung va bén Phai Bung. C6 thé do ngudn nudce thai va
rac thai sinh hoat, nudi trong thily san cua dan cu bén trai Bung anh huong dén gia tri pH.
Tuy nhién, khong c6 su khac biét ¥ nghia thong ké vé gia tri pH & tat ca vi tri khao sat vao
mua kho, nhung ¢6 sy khac biét y nghia vé gia tri pH ¢ bén trai va phai Bing voi mire do tin
cdy 95%. Va tat ca gia tri ndy van nam trong tiéu chuan cho phép ciia ngudn nudc mit loai
A (6-8,5).

Ham lugng DO trung binh tai Bung twong dbi thap, dao dong 4,14-5,15 mg/1 thip hon
s0 v6i tiéu chuan nudc mat QCVN 08 MT2015/BTNMT loai A1 cho muc dich cip nudc sinh
hoat (> 6,0 mg/1) va A2 duing cho cap nudc sinh hoat nhung phai xtr Iy (> 5 mg/I). Mua khd,
nudc mat tai Bung ¢ ham lugng DO trung binh dao dong 4,55-5,15 mg/l cao hon mdt chut
s0 vGi mua mua (4,14-4,26 mg/1). Tuy nhién, khong c6 su khac biét y nghia théng ké gié tri
DO gitra céc vi tri & ca hai mua khao sat vo1 mtre do tin cay 95%.

Ham luong COD ca hai muia nhin chung thap dao dong 2,93—4,82 mg/1 so v6i quy chuan
nuéc mit QCVN 08-MT:2015/BTNMT dat yéu cau cho muc dich sinh hoat loai A1 (10
mg/l) va A2 (15 mg/l) va khong c6 su khac biét y nghia giira cac vi tri khao sat & muc do tin
cdy 95%. Tuy nhién, can luu ¥ diém T4 (mua kho) c6 gia tri COD 1a 11,60 mg/I cao hon so
Quy chuan. Vi noi ddy c6 a0 mudi ca 1ong bé nén ham lugng COD cao hon tat ca vi tri khac
trong Bung.
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Ham luong P-PO, trung binh dao dong trong khoang 0,15-0,23mg/l. Néng do
Phosphate trong mua lii thap hon so voi mua kho, do nuée mua dé pha lodng mot phan ndng
d6 phosphate trong nudc. So véi Quy chuan QCVN 08 MT:2015/BTNMT, tit ca cac vi tri
khao sat, ham lugng PO4% déu vuot chuan A1 (0. Img/l); A2(0.2mg/1) cho myc dich sinh
hoat. C6 thé néi ring nude da bi 6 nhidm phosphate & tat ca cac vi tri trong Bing.

Ham lugng Amoni trung binh trong nuéce dao dong tir 0,01 dén 0,09 mg/L (tinh theo N).
Mic du, ham lugng Amoni trong mua Il cao hon so véi mua khd, tuy nhién so véi 3 tuyén
khao sat trong mdi mua thi khong c6 sy khac biét ¥ nghia va tit ca cac mau déu dat Quy
chuén cho phép A1 (0,3 mg/l) va A2 (0,3 mg/l).

Coliform tai 3 tuyén quan tric dao dong trong khoang tir 2.257-4.000MPN/100ml. Mua
1ii cao hon mua khé. Nhung trong mdi mua, khong co su khac biét y nghia vé ham luong
Coliform & 3 tuyén khao sat. Tuy nhién, ca hai mua c6 ham lugng Coliform sip xi va cao
hon ngudng cho phép Al (2500 MPN/100mL) phuc vu cho muc dich sinh hoat ciia Quy
chudn QCVN 08-MT:2015/BTNMT. Chimg t6 nuéc Bung Binh Thién c¢6 ddu hiéu bi 6
nhiém vi sinh dic biét mua 18, do nudc mua ria troi cac chat thai sinh hoat cua nguoi dan
xudng ho.

Bing 3. Kiém dinh thong ké gié tri trung binh ciia cac thong s chét luong nude gitra cac vi tri trai,
phai, gitta Bung 6 mua I va mua kho.

Vi tri Mua li Mua Kho

pH

Tréi Bung 6,892 7,178

Gilra Bang 7,420 7,382

Phai Bung 7,028 7,442
DO (mg/l)

Trai Bung 4,262 4,552

Gitra Bung 4,242 4,622

Phai Bung 4,142 5,152
COD (mg/l)

Tréai Bung 3,382 4,822

Gitra Bung 3,452 2,832

Phai Bung 3,542 3,378
P-PO4*(mg/l)

Trai Blng 0,152 0,242

Gitra Bung 0,162 0,23

Phai Bung 0,172 0,232
N-NH4*(mg/l)

Tréai Bung 0,092 0,062

Gilra Bung 0,092 0,012

Phai Blng 0,082 0,032
Coliform (MPN/100mL)

Tréi Bung 3.5002 2.2578

Gilra Bung 3.0002 3.115°

Phai Blng 4.0002 2.585?

Néu so sanh gi4 tri trung binh cua pH, DO, COD, NH4*, POs*, Coliform gitta mua lii va
mua khé voi nhau. Tt ca cac thong s6 déu cho két qua khéac biét y nghia gitra hai mua ¢ mirc
tin cay 95%.

3.2. Két qua tinh todn chi s6 WQI

Str dung cong thirc tinh WQI vé6i 6 chi sé chat luong nude pH, DO, PO4*, Amoni,
Coliform, CO[? cho Bung Binh Thién qua 2 dot khao sat: mua mua 27/10/2020 va mua kho
13/03/2021. Két qua tinh toan dugc thé hién & Bang 4.
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Bang 4. Két qua tinh toan chi s6 chét luong nuéec WQI cho Blng Binh Thién.

57

. WQI THONG SO
STT VITRI DPOT : : WQI
pH DO POs&  Amoni Coliform COD
1 Gl 1 100 54,54 100 100,00 100 100,00 92
2 G2 1 100 54,86 97,5 100,00 75 100,00 83
3 G3 1 100 56,21 87,5 100,00 100 100,00 90
4 G4 1 100 57,54 85 100,00 100 100,00 90
5 G5 1 100 58,12 82,5 100,00 100 100,00 90
6 G6 1 100 57,21 85 100,00 95 100,00 89
7 G7 1 100 55,86 55 100,00 50 100,00 67
8 T1 1 100 56,05 100 100,00 100 100,00 93
9 T2 1 100 57,67 100 100,00 85 100,00 88
10 T3 1 100 57,27 100 100,00 50 100,00 74
11 T4 1 100 54,30 80 100,00 100 100,00 89
12 T5 1 100 56,58 85 100,00 85 100,00 85
13 T6 1 100 56,26 77,5 100,00 87 100,00 85
14 T7 1 100 57,11 57,5 100,00 100 100,00 85
15 P1 1 100 54,47 100 100,00 75 100,00 84
16 P2 1 100 66,08 92,5 100,00 100 100,00 93
17 P3 1 100 53,34 97,5 100,00 100 100,00 92
18 P4 1 100 52,74 75 100,00 100 100,00 88
19 P5 1 100 51,75 80 100,00 50 100,00 70
20 P6 1 100 52,48 72,5 100,00 93 100,00 85
21 P7 1 100 54,74 62,5 100,00 50 100,00 68
22 Gl 2 100 60,77 100 100,00 64 100,00 80
23 G2 2 100 61,50 87,5 100,00 94 100,00 89
24 G3 2 100 59,80 77,5 100,00 94 100,00 87
25 G4 2 100 64,35 70 100,00 100 100,00 89
26 G5 2 100 62,87 47,5 100,00 94 100,00 83
27 G6 2 100 59,63 48,75 100,00 94 100,00 82
28 G7 2 100 61,05 43,75 100,00 100 100,00 83
29 T1 2 100 63,00 100 100,00 79 100,00 87
30 T2 2 100 61,10 97,5 100,00 100 100,00 93
31 T3 2 100 62,26 87,5 100,00 91 100,00 89
32 T4 2 88 46,00 62,5 100,00 91 92,00 70
33 T5 2 100 64,20 45 100,00 100 100,00 84
34 T6 2 100 64,75 40 100,00 100 100,00 83
35 T7 2 100 62,26 41,25 100,00 100 100,00 83
36 P1 2 100 63,91 97,5 100,00 100 100,00 93
37 P2 2 100 62,20 92,5 100,00 79 100,00 85
38 P3 2 100 62,89 82,5 100,00 100 100,00 91
39 P4 2 100 100,00 65 100,00 100 100,00 94
40 P5 2 100 64,06 52,5 100,00 100 100,00 86
41 P6 2 100 64,44 47,5 100,00 96 100,00 84
42 P7 2 100 58,60 41,25 100,00 96 100,00 81

Ghi chi: Chir T: bo trdi ciia Bung; G: giita Bung; P: bo phdi Bing.
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Két qua tinh toan cho thay tai cac vi tri 1dy mau vao thang 10/2020 gia tri WQI dao dong
tlr 67-93, gid tri thap nhét bang 67 tai vi tri G7, gia tri cao nhat bing 93 tai vi tri T1 va P2.
Gia tri WQI tai cdc vi tri liy mau vao thang 03/2021 co gia tri dao dong tur 70-94, gia tri thap
nhit bang 70 tai vi tri T4, gia tri cao nhat bang 94 tai vi tri P4. So sanh gia tri WQI khao sat
v6i bang phan loai VN_WOQI tiéu chuin cua Tong Cuc mdi trudng thi cht luong nude Bing
Binh Thién st dung cho muc dich tudi tiéu va cac muc dich twong duong khac. Tuy nhién,
néu dung duoc cho muc dich cip nudc sinh hoat thi cin ¢6 cac bién phap xir 1y nude trude
khi str dung.

3.3. Xdac dinh dién tich mat nwoc

Két qua tinh toan chi s NDWI c6 gié tri nam trong khoang tir —1 dén 1, trong d6 gi tri
NDWI 16n hon 0 thé hién mit nudc, ngugc lai gia tri NDWI nho hon hoic bang 0 thé hién
ving khong phai 1a mat nudc. Tir d6, trich xuat ra dugc ranh gidi duong mat nuée Bing Binh
Thién nhu Hinh 4 va tinh dugc dién tich mat nudc ciia Bung vao mua khé 13/03/2021 1a
172,69 ha vao mua 1t 27/10/2020 1a 191,89 ha.

N N

BAN DO CHIET XUAT DUGNG NUGC HO BUNG BINH THIEN ndpe BAN DO CHIET XUAT BUONG NUGC HO BUNG BINH THIEN 4
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Hinh 4. Ban d chiét xuat duong nuéc clia Bung Binh Thién vao mua 1ii 27/10/2020 va muia kho 13/03/2021.
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Hinh 5. Ban d gia tri NDVI thang 10/2020 va thang 03/2021.

Chi s6 thyuc vat NDVI dugc st dung trong ctru nham phén anh tinh trang phat trién thuc
vat tai thoi diém quan sat. Chi sb thuc vat phu thudc vao ham lugng chlorophyl trong thuc
vat. Cay c¢6 ham luong chlorophyl cao tuong duong véi chi s6 NDVI cao, nguoc lai chi sé
NDVI s& c6 gia tri thap trong ving khong c6 thuc vat hodc thuc vt kém phat trién. Két qua
giai doan tir anh vién tham, chiing toi xac dinh dugc 5 16p ddi tuong xung quanh ho théng
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qua tinh to4n chi s6 NDVI d6 1a: Dat trong; dit ngap nudc; nudc; ciy bui thip; cdy gd to.
Mua khé, chi sé NDVI dao dong tir —0,019-0,403. Trong do, chi s6 NDVI cua 16p nudc 1a —
0,019-0,084; dét ngap nudc 0,084-0,178; dat tréng 0,178-0,244; cay c6 0,244-0,297; cay
go 0,297-0,403. Mua 1i, NDVI dao dong —0,022-0,415. Trong do, 16p nude —0,022-0,095;

dat ngap nudc 0,095-0,194; dat trong 0,194-0,254; cay c6 0,254-0,306; cay gb 0,306-0,415.

Két qua cho thay vao mua li chi s6 thuc vat cao hon mua kho, do vao mua nay c6 mua nén
cdy cbi tuoi tot, mat do che phii xung quanh hd nhidu hon so véi mua kho. Ban dd gié tri
NDVI ctia hai mua thé hién qua hinh 5.
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Hinh 6. Ban d6 phan loai cac ddi twong xung quanh Bing Binh Thién vao mua li 27/10/2020 va
mua kho 13/03/2021.

NDVI ciing dugc sir dung rong rai dé phat hién thuc vat thiry sinh trong dit liéu cam bién
tir xa da phd. NDVI trong nghién ctru Bing Binh Thién duoc tinh toan cho sy phong phu cta
tao, thuc vat thuy sinh (Chlorophyll-a) trong nuéc. Day 1a mot phuong phap hitu ich dé xac
dinh chat diép luc trong nudc tuy thudc vao mat dd phan bd cua thuc vat thuy sinh. C6 15
mau Chlorophyll-a dugc thu thap tai hd Bung Binh Thién tai cac vi tri nhu quan tric cac
thong sd chat luong nude khac. Két qua cho thy gia tri NDVI cta hd dao dong tir —0,01—
0,37 vao mua lii va dao dong trong khoang —0,01-0,37 vao mua khd (Hinh 7, Hinh 8). Néu
gia trif NDVI giam, nong do Chlorophyll-a giam tuwong tng.
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Hinh 7. NDVI trong mat nuéc cia Bing Binh Thién nam 2020.
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Ta c6 thé thdy, & ca hai ban 46 NDVI ciia mua khé va mua mua déu phan 05 16p tir ddm
dén nhat. Tuy nhién, 03 16p dau c6 gia tri NDVI duong, c6 nghia 1a c6 thuc vat thity sinh
song trong hd & cac mirc d6 day dic khac nhau. Thyc té khao sat & trong Bung ¢ rat nhiéu
tao va Luc Binh, nhiéu nhét 1a doc theo hai tuyén bd ctia Bung. Hinh 7 va Hinh 8 cho thay
bo bén trai xuat hién mau xanh 14 cdy dam chimg té bén trai c6 16p phu thyuc vat day hon
tuyén bo bén phai. Va két qua khao sat kiém ching cho thiy diéu nay rat dung véi thuc té...
Hai 16p mau xanh lgt két tiép bao phu hau hét khap Bing d6 1a sy hién dién ciia nhiéu tao
phan bd khip noi trong nuée & ca hai mua khao sat.
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Hinh 8. NDVI trong mat nu¢c ciia Bing Binh Thién nam 2021.

Hinh 8 cho thiy, d6 che phu thuc vt c6 mau xanh dam (Luc Binh) & tuyén trai nhiéu
hon tuyén phai. Tuy nhién, ca hai tuyén c6 mutrc do day dic cua tham thyc vat thiy sinh giam
hon so v&i mua 16 2020. Hinh 9 13 mat cét cta ba diém dau, gitra va cudi Bung thé hién sy
phan tang mau sic trong nudc cua Bung tir dam t&i nhat.
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Hinh 9. NDVI trong nuéc cua ba mat cit dau (A), giira (B) va cudi Bing (C).
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Két qua phan tich Chlorophyll—a cho thiy cao nhét & cac vi tri bén trai va cudi Bung, va
thip & gitra_ hd. Su phan b nay cho thay anh hudng chu dao cua quang hop dén chat lugng
nudc cua ho Biing Binh Thién trong thang 10. Sy hién dién chlorophyl—a nay cé thé 1a ket
qua cua nguon dinh dudng chay ra tir cac hoat dong nong nghiép va sinh hoat va nudi ca gan
va trong hd. Hon nita, myc nudc it bién dong la co hoi thuan loi cho tao phat trién. That la
dung véi két luan & trén trong danh gia ngudn nudce 1a hién nay Bung c6 ddu hiéu 6 nhiém
Phosphat, 13 chi s6 bao hiéu tao sinh s6i nay nd trong hd. Két qua ciing chi ra raing NDVI ¢6
moi quan hé tuyén tinh v6i Chlorophyll—a theo phuong trinh y = 3.5106x? + 8.3298x + 0.601
v6i (hé s6 twong quan) R? = 0,89 trong d6 y = Chlorophyll-a, x = NDVI. Biéu nay duogc thé
hién trong Hinh 10. Su phan bd pixel cta cac dai phd duoc sir dung dé tinh toan NDVI tai 15
méu Chlorophyll-a cho H Biing Binh Thién dugc trinh bay trong Hinh 10.
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Hinh 10. Sy phan bé pixel cua cac dai quang phd tai 15 mau Chlorophyl —a ¢ H5 Blng Binh Thién.
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Hinh 11. Mdi quan hé gitta NDVI va Chlorophyll—a trong nudc HO Blng Binh Thién.
3.4. Gidi phdp quan Iy chdt lirong nwée Bing Binh Thién

3.4.1 Giai phap k¥ thuat

Kiém soat nguén x4 thai bfmg cach khuyén khich va hudng dan ngudi dan phan loai chét
thai sinh hoat hang ngiy, nham ‘han ché viéc 6 nhidm boi cac chat vo co trong nudc.

Tang cuong dau tu nang cap, stra chita va xay dung cac hé théng chira nuédc, trir nudc,
bom nuédc bd sung dé dam bao duy tri da lwong nudc phuc vu nong nghiép va sinh hoat cho
nguoi dan quanh Bung.



Tap chi Khi twong Thiiy vin 2023, 745, 51-64; doi:10.36335/VNJHM.2023(745).51-64 62

Lap dat, xay dung hé thong thu gom va xir Iy nudc thai sinh hoat trén dia ban khu vuc
ven Bung Binh Thién nham han ché lugng nudce thai truc tiép xudng Bung.

3.4.2 Giai phap quan ly

Quy hoach va phat trién du lich tai cac lang nghe cac 18 hoi cua nguoi Cham 6 xa Nhon
Hoi dé han ché viéc danh bét thuy san trén Bung nhdm bao ton cac gia tri truyén théng va
tranh viéc str dung ngudn tai nguyén thién nhién va phat trién ngudn loi thay san tu nhién
trong Blng.

Thudng xuyén t chirc cac hoat dong thu gom va tha c4 xudng Bing, cic hoat dong nay
nhim nang cao ¥ thirc ngudi dan xung quanh Bung trong viée bio vé mdi trudng va bao ton
da dang sinh hoc.

Quy hoach, m¢ rong dich vu thu gom réc thai dén nhimg khu vye chua c6 nham han ché
luong rac thai virt xuong ngudn nude va giam thiéu 6 nhiém vao moéi trudng khong khi hay
dat do hoat dong dét rac hay chon lap rac khong hop vé sinh.

3.4.3. Giai phép kinh té

Khuyén khich nguoi dan chuyén doi tir canh tac nong nghiép truyén théng st dung nhiéu
phan bén, thuéc BVTV sang nén nong nghiép sinh thai sir dung phan bén hitu co, thude
BVTV hop 1y ding liéu luong dé han ché viéc ton du thude trong dat va san pham néng
nghiép nham bao vé sirc khoe nong dan, ngudi tiéu ding, tranh 6 nhiém nudc quanh Bing.

Huéng dan ngudi dan vé cac ki thuat trong nudi trong thily san nham han ché viéc danh
bét thily san trén Bung.

3.4.4. Giai phép tuyén truyén va gido duc cong dong

Can tién hanh cac hoat dong tap huan cac kién thirc va k§ nang vé cong tac bao vé moi
truong cho nguoi dan.Tién hanh tuyén truyén, treo cac bang ron, khau hi€éu veé bao vé mdi
truong cho nguodi dan khu vue nghién ctru.

4. Két luin

Két qua phén tich cac théng sd quan tric nuéc mat hd Bung Binh Thién vao mua li
(10/2020) va mua kho (03/2021), tir d6 tinh toan chi sb chét luong nude (WQI) tai 21 diém
khao sat. Két qua cho thiy:

Gia tri DO thap hon so Quy chuan, nudc ¢6 dau hiéu 6 nhiém phostphat va Coloform &
hau hét cac vi tri khao sat va mua lil cao hon so mua kho. Tur tinh toan chi sd WQI két luan
nudc & Bung Binh Thién dugc s dung cho muc dich khac. Nhung néu sir dung cho muc
dich sinh hoat thi can phai xtr 1y trudc khi sir dung.

Su két hop GIS va Vién Tham da chiét xuat duoc dudng nudc Bung Binh Thién va tinh
toan dién tich ngdp nudc vao mua 1t 27/10/2020 1a 192 ha, mua kho 13/03/2021 1a 173 ha.

Hai ban d0 tham thyc vét cho ca muia khd va mau 1ii cling duoc xay dung. Két qua chi
ra rang mua lii thyc vat phong pht va phat trién hon so mua kho duoc thé hién qua chi sd
NDVI.

Mbi quan hé gitra NDVI va Chlorophyll-a trong nudc & Bung Binh Thién duogc chi ra
bang phuong trinh twong quan. Trén co s¢ d6 ching ta biét dugc noi c6 0 nhiém phosphat
nhiéu hay it thong qua bang chi s6 NDVI va sy hién dién ciia tao phat trién trong hd bang
hinh anh tryc quan.

Dong gop cua tac gia: Xay dung y twong nghién ctru va phwong phap luan: P.T.K.; T.T.H.N.;
Xt ly so lieu: P.T.K.; N.V.T.V. Phoi hop viét bai bdo: P.T.K.; N.V.T.V.; T.T.H.N.; Chinh
stra bai bdo: P.T.K.; T.T.H.N.



Tap chi Khi twong Thiiy vin 2023, 745, 51-64; doi:10.36335/VNJHM.2023(745).51-64 63

Loi cam on: Nhom té&c gia trén trong cam on sy giup d& cia Trung Tam nudc sach va vé
sinh mo6i treong néng thon An Giang da tao dieu kién thuan lgi dé nhdm thuc hién thanh
cbng cac mau phén tich trong nghién ctu nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
cac tac gid, chua duoc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién ciu trude day;
khéng c6 su tranh chap lgi ich trong nhom tac gia.
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Abstract: Bung Binh Thien lake is a wetland conservation area in An Phu district, An Giang
province. In recent years, the water in Lake has always been stagnant and polluted. The
study was carried out for the purpose of assessing the water quality of Lake and making
recommendations to the people of the study area on water use measures. There are 21 sites
collected on the left, middle and right of Lake along the length of Lake through two times
surveys in the rainy season 2020 and dry rainy season 2021. Distance of Each site is 700m.
A total of 42 samples were collected for analysis of pH, DO, COD, NH4*—N, PO.*,
Chlorophyll-a and total Coliform parameters. All water samples were assessed by using the
WQI index. Research results showed that the water in lake has signs of phosphate
contamination and is unusable for domestic purposes. Furthermore, the results also
indicated that the Chlorophyll-a content was highest at the left side along the length of the
Lake and at the end of the lake. The NDVI index has a linear relationship with Chlorophyll—
a according to the equation y = 3.5106x? + 8.3298x + 0.601 with correlation coefficient R?
= 0.89, where y = Chlorophyll-a, x = NDVI. The vegetable cover maps in and around lake
were also established by the Remote Sensing technique, which gives us a visual view of the
water quality in the lake through the distribution of vegetation and chlorophyll-a.
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