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Téom tat: HO Tri An l1a cong trinh dong vai tro quan trong trong viéc cung cip nudc, diéu
tiét nuéc trong khu vuc thudc cac tinh phia Nam. Hién nay, hd c6 nguy co bi 6 nhiém
nuéc mit do dién ra cac hoat dong nhu: qua trinh sinh hoat cua nguoi dan, khu cong
nghiép, nudi trong thity san ... Viéc theo ddi va danh gia chat luong nudc tai hd Tri An
nham xac dinh mtrc d6 6 nhiém, giap kiém soat chat luong nude t6t nhat. Dir liéu vién
tham c6 kha nang thu thap, cung céap thong tin cua khu vie hé dé tao dit liéu phén tich lién
tuc, giam sat dugc sy thay d6i chi tiét vé chat luong nude mat hiéu qua hon. Nghién ciu
phan tich bao gém: (1) Phan tich dién bién néng d6 NO3 tai hd Tri An, tinh Pong Nai
trong giai doan 2021-2022; (2) Lya chon m6 hinh uéc tinh né)ng dd NOs” phu hop thong
cac chi so thong ké tir dir liéu viém tham dya trén mo hinh hoi quy da bién; (3) banh gia
muc do 6 nhlem chat luong nudc mat tai khu vyc nghién ctru. Ket qua cho thiy, giira dir
li¢u quan tric va dir liéu udc tinh nong s6 NO3™ du doan c6 hé s R? = 0,6. Nghién ctru da
ching minh tiém nang ctia ngudn dir liéu vién tham trong viéc danh gia tong thé Vé su
phan bd khong gian ctia chat lwong nudc mit tai song subi, ao hd va nhiing thay d6i nong
d6 chat lugng nudc mit, ciing nhu khac phuyc tinh trang thiéu dir liéu trong gidam sat moi
truong nudc.

Tir khéa: Vién tham; Né)ng d6 NOs’; Ho Tri An; M6 hinh hoi quy.

1. Mé dau

Qua trinh do dac ndng d6 cac thong sd chét luong nudc theo cach thong thuong 1a dén
vi tri quan tric thye hién viée ldy mau nuac, tién hanh phan tich cac chi s6 trong miu nudc.
Véi cach quan tric mau ndy s& gay mat nhiéu thoi gian, cong suc va chi phi thyc hién nén
cac nguon dit liéu thyc do con han ché va nguon dir liéu quan tric s& dugc liy dai dién tai
mot sO noi trén ho. Nguon dir liéu quan trac nay cung chi c6 thé cung cap thong tin trong
khoang thoi gian ngan tai vi tri c¢b dinh, kho c6 thé str dung dé phan tich tong thé toan khu
vuc cua hd nuée nham theo ddi bién dong trong khoang thot gian dai. Viée két hop tng
dung cong ngh¢ thong tin dia ly (GIS) va st dung anh vién tham Landsat-8 dé phan tich
chat luong nude trong khu vue hd cho thdy kha ning thu thap va cung cap thong tin ctia
khu vic hd de tao dir liéu phan tich lién tuc, quan sat nhiing thay d6i vé chat lugng nude.
K§ thuat vién tham voi muc dich cung cdp céac loi thé dé quan sat va thiy su thay doi trong
khong gian, thoi gian; dic biét ap dung tot & khu vuc nghién ciru rong 16n.

Mot vai nghién ctru trén thé giéi ing dung cong nghé vién tham va GIS trong giam sat
moi truong nhu: Nghién ctru [1] da thyc hién viéc danh gia chét lugng nudc mat bﬁng cach
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sir dung anh vé tinh Landsat-8, mé hinh chuyén d6i Box-Cox va phép hoi quy tuyén tinh,
két qua cho thay gia tri R? cia TOC, TDS, Chl-a lan luot 1 0,926; 0,875; 0,810 va dat duoc
muc d6 phu hop kha cao voi Két qua do dac chét lugng nudce thuc té. Sau qué trinh hi¢u
chuan va kiém dinh, muc do phu hop tuong tng la 98% va 93% d6i véi TDS va TOC, 81%
cho Chl-a 1a muc d6 phu hop chap nhan dugc; nghién ctu [2] da nghién clru sy bién ddi
chat luong nudc va cac yeu tb lién quan doc theo song Duong Tur bang cach st dung anh
Landsat-8, két qua cho thiy chi s6 MAPE cua cac thong sb chat lugng nude 1a 25,88%,
4,3% va 8,37% d6i v6i nong do Chl-a, TN va TP twong tng va sai so binh phuwong trung
binh gbc (RMSE) la twong tng 1a 0,475 pg/L, 0,110 mg/L va 0,01 mg/L, md hinh dat yéu
cau, gitp danh gia va kiém soat cac nguén 0 nhiém chét luong nudce tai song Duong Tt
nghién ctru [3] phan tich su bién d6i cua chat lugng nudc giai doan 2013-2018 tai hd Pong
Binh, Trung Qudc bang mo hinh ConvLSTM, phép hdi quy tuyén tinh va anh Landsat, két
qua thu dugc gia tri MAE < 0,2, MSR < 0,29, RMSE < 0,4 va NSE > 0,71, m6 hinh phan
anh tdt néng do cua téng N, tiép theo 1a COD, Chl-a, téng P, BOD, nghién ctru nay phu hgp
trong viéc img dung giam sat chat lugng nudc va déng vai trd 1 cong cu canh bao cho viée
quan 1y méi trudng nudce phirc tap & ving hd ndi dia.

Tai Viét Nam, nghién ctru tai khu vuc séng Tién, song Hau thudc dong bang song Ciru
Long [4] d4 nghién ctru xac dinh ndéng do tram tich lo ling trén he thong song tai Pong
bang song Ciru Long dya trén phén tich anh vién tham, két qua cho thiy giita chudi dit liéu
SSC thuc do va SSC ndi suy co sy twong quan manh R? = 0,84; BIAS = -4x107°, két qua
phan anh phan bd SSC ding dac tinh cua khu vuc nghién clru; nghién ctru [5] tai Ha Noi su
dung dir liéu quan tric bui PMio mat dat, phan tich ham hoi quy tuyén tinh dya vao anh
Landsat-8 dé thanh lap ban d6 phan ving nong d6 bui PMio, két qua cho thay gia trj R? >
0,971, chi s6 RMSE = 7,75 pg/m® di thé hién rd su khac biét giita nong d6 bui PMio do trén
mit dat va nong do bui PMio tinh dugc tir anh vé tinh; nghién ctu [6] tai ving cira Hoéi
song M4 sir dung anh Landsat-8 va mo hinh hdi quy tuyén tinh dé xac dinh mdi quan hé
giita ph6 phan xa tir anh vé tinh véi nong d6 bui cat lo ling, két qua cho thiy gia tri R? =
0,74 va nghién curu tao co s¢ dir licu dé xac dinh néng do bui cét lo lung tai cac cura song
khu vuc mién Trung cling nhu cac khu vuc khéac doc bo bién Viét Nam.

H6 Tri An duoc khai cong vao nam 1984 va hoan thanh vao nam 1987, hd duge hinh
thanh do viéc ddp ddp ngin song Pong Nai, mot trong nhitng hang muc chinh cua cong
trinh thuy dién Tri An, c6 toa d¢ dia 1y 11°09°36”B - 107°08°24”D (Hinh 1). Nam trén céac
huyén Vinh Ctru, Pinh Quan, Théng Nhit, Trang Bom cua tinh Dong Nai [7]. Tri An 13 hd
chtra 16n nhat Viét Nam véi dién tich luu vuc khoang 14.800 km?, chiéu dai khoang 44 km
va chiéu rong t6i da 10 km, hd con cung cip sinh ké cho hang triéu ngudi dan dia phuong &
cac tinh Binh Duong, Pong Nai va Thanh phé HO Chi Minh [8]. Hb chira khéng sau, day
hd tuong d6i bang phang, luu lugng dong chay trung binh hang nam 1a 15.100 m® va tong
khéi luwong 13 2.765 triéu m? [9]. HO Tri An dugc hinh thanh do viée dap dap ngan song
Pong Nai, ho c6 cac chirc nang nhu cung cdp nudc tudi cho canh tac néng nghiép, cip
nude cho cong nghiép va sinh hoat ciia nguoi dan, ... Viéc nudi ca 16ng bé [9] cung véi nudce
thai tir nha mdy, xi nghiép va cac hoat dong sinh hoat ciia nguoi dan dan dén sy giau dinh
dudng trong dong chay vao hd gy ra hién tuong pht dudng [10]. Nén viéc theo ddi va
danh gia chét luong nudce tai hd Tri An 1a nhiém vu quan trong, dé xac dinh muc d6 6
nhiém giup kiém soat chat lvong nudc tai ddy mang lai hiéu qua hon.

Tir cic nghién ctru trén cho thay viéce str dung anh vién thim va mo hinh héi quy duoc
mg dung phd bién rong rii trong cac linh vuc mdi truong khac nhau. Do dé, dé tai nghién
ctru nham thuc hién viéc wdc tinh nbng do NOs™ cua ho Tri An bang cach dung anh vién
tham, xay dung cac phuong trinh hdi quy udce tinh nong do NOs’ va danh gia muc d6 chinh
xdac cua md hinh. Phuong phap nghién ctru nay khong can phai 14y nhidu miu quan tric, ma
s& ap dung md hinh hdi quy dé noi suy ra toan bo néng do ciia NO3™ ctia hd Trj An. Tir do,
tién hanh thanh 14p ban d6 udc tinh ndng d6 NO3 tai ho Tri An bang chong 16p dit liéu.
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Hinh 1. Vi tri dia ly caa hod Tri An.
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Muyc tiéu ctia nghién ciru 13 ude tinh ndng d NO3™ trong méi trudng nudc mit tai ho
Tri An bang cach st dung dir li€u anh vién tham trong giai doan 2021-2022. Tur do, tién
hanh thanh 18p ban d6 udc tinh nong dd NOgz™ tai hd Tri An dya vao phép chong 16p dir ligu.

Qua d6, nghién ciru nham phan tich,
danh gia van dé 6 nhiém moi truong
nudc tao tién dé cho cac nghién ctu
tiép theo c6 co so dir liéu 1am nén tang
dé dua ra giai phap bao vé mai truong.

2. Dir liéu va phuwong phap nghién
ciru

2.1. Tién trinh thuc hién

Tién trinh thuc hién cua nghién
ctru dugce the hién thong qua cac budc
(Hinh 2).

2.2. Dir liéu

2.2.1. Dit liéu vién tham

Dit liéu anh vién tham st dung
trong nghién ctru tai hd Tri An 13 anh
vé tinh Landsat-8 OLI dugc thu thap
gin voi ngdy quan tric tai ngudn dir
liéu cua Cyc Pia chit Hoa Ky USGS
(https://earthexplorer.usgs.gov).

D&t liéu dugc thu thdp ¢ nam
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Hinh 2. Tién trinh thuc hién nghién cu.
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2021, 2022 v6i loai anh vé tinh Landsat 8. Anh sir dung bd cam bién OLI_TIRS vdi vi tri
anh co dinh tai7 p124, r52 va d6 che phu may la 30%. Thong tin anh v¢€ tinh thu thap duogc
trinh bay cu thé trong Bang 1.

Bang 1. Thong tin anh vé tinh da thu thép.

STT Ngay chup Thoi gian chup Ki hiéu anh
1 06/03/2021 03:07:20 LC08_L1TP_124052_20210306_20210312_02_T1
2 07/04/2021 03:07:08 LC08_L1TP_124052_20210407_20210415_02_T1
3 01/11/2021 03:07:49 LC08_L1TP_124052_20211101_20211109 02_T1
4 11/12/2021 03:07:44 LC09_L1TP_124052_20211211_20230505_02_T1
5 21/02/2022 03:07:25 LC08_L1TP_124052_20220221_20220302_02_T1
6 18/04/2022 03:07:12 LC09_L1TP_124052_20220418 20230421_02_T1
7 13/06/2022 03:07:33 LCO08_L1TP_124052_20220613_20220617_02_T1
8 24/08/2022 03:07:37 LC09 L1TP_ 124052 20220824 20230401 02_T1

2.2.2. Dit liéu do dac nong d6 NOg”

Nghién ctru thu thap dir liéu quan tric chat luong nudc mit tai hd Tri An giai doan
2021-2022. Dit liéu do dac nong d6 NOs™ trong bai nghién ctru nay duoc cung cép tir Trung
tam Quan trac va K thuat méi truong tinh Pong Nai v6i 9 diém quan tric nhu Hinh 3 va
Bang 2. Tong s6 dit liéu mau quan tric 1a 72 miu tuong g voi 8 anh Landsat ndi suy tai 9
diém quan tric dugc stir dung trong nghién ctru.
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Hinh 3. Ban d6 cac diém quan trac tai hd Tri An.

Béng 2. Vi tri c4c mAu quan tric.

STT Kihiédu ToaddX ToaddY  Ngayldy miu M6 té noi 1Ay mau

1 TA-01 106989421 11.107255 Gan cura dap x4 Hidu Liém, H. Vinh Cau

2 TA02 107010392 11121944 . oo0,, Ginhénho, H. Vinh Ciru

3 TA03 107042461 11113659  ,ooo o Gan Chién khuD, H. Vinh Ciu

4 TA04 107.098607 11.103389  01/10/2021 B0 Phiathitran Vinh An gan dio O,
07/12/2021 1 Vinh Ciu o

5  TA05 107133071 11142562  0.5° 0 X&Phi Cuong, H. Binh Quan

6  TA06 107.239413 11207459 L0 .40 o> XaLaNga (xém bén cd), H. Binh Quén

7 TAO7 107276011 1120986  21/06/2022  C\rasong Dong Nai, xa Thanh Son,
10/08/2022 1 Dinh Quan

8  TA-10 107.053258 11.096326 Nha méy nuée Vinh An, H. Vinh Citu

9  TA-11 107180193 11.207641 Giita hd 16n, H. Vinh Cu
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2.3. Phuong phap nghién ciru

2.3.1. Phuong phap hiéu chinh khi quyén

Trong bai nghién ctru, tic gia thuc hién hiéu chinh khi quyén bang 1énh Preprocessing
véi dir liéu anh vé tinh Landsat-8 va file MTL tir cong cu Semi-Automatic Classification
Plugin ctia phan mém QGIS.

Viéc hiéu chinh bang phép do phong xa duoc thuc hién bang cach chuyén d6i cac gia
tri s6 (DN) ctia dit liéu Landsat-8 OLI dén cac gia tri phan xa cua dinh khi quyén (TOA) sir
dung hé sb phan xa thay d6i ty 1& duoc dua ra trong medata Landsat-8 OLI (MTL) duéi
dang phuong trinh sau [11]:

PN = Mp X Qcal + Ap (1)

Trong do6 pA’ 1a hé ) phan xa TOA (khong bao gom hi€u chinh cho géc mat troi); Mp
[a hé sO ty 1€ nhan cho mdt dai quang pho cu thé tu tep MTL (gid tri
Reflectancre Mult Band X dugc cung cap tir file metadata); Ap la hé ) ty 1€ cong cho
mot dai quang phé cu thé tir tep MTL (gié tri Reflectance Add Band N duogc cung cép tur
file metadata); Qcal la gid tri sO trén dnh (Digital Number).

Trong truong hop gom hiéu chinh goc mat troi, hé ) phan xa TOA duogc tinh nhu sau
[11]:

ph = pA’/ cos(0sz) = pA’/ sin(Ose) 2

Trong d6 pX 12 hé s6 phan xa TOA; 0 la goc do cao mit troi cuc bd; Bs; = 90°; Og 12

goc thién dinh.

2.3.2. Phuong phap mo hinh hoa

Dua theo nghién ctru trude do cua tac gia Tran Quang Tra va cong sy [12], dé xay
dung phuong trinh hoi quy da bién, tac gia thyc hién tinh toan h¢ sO twong quan giita gia tri
quang phd va nong do NOs’ do dugc (gi4 tri quang phd nam trong khoang 0 va 1) Sau khi
tinh toan gia tri quang pho, nong do NOs" dugc ude tinh dya trén moi quan hé thong ké voi
gia tri quang phd cua cac dai quang phd ldy tir 7 kénh anh cua Landsat-8 OLI va sir dung
phuong trinh hdi quy da bién véi 5 loai nhu sau:

y = aiXj +b [13] (©)
y= aixiz + biXi +c [14] (4)
y = a;ln(x;) +b [15] (5)
y = aePi%i [16] (6)
y = ax;" [16] (7)
Trong d6 y 1a néng do6 ctia NO3™; x; 1a gia tri quang phd cta cac kénh anh; a,b,c 1a cac

hé sb hoi quy.

Két qua cua cac phuong trinh hdi quy duoc danh gia bang cach déi chiéu nong do NO3”
quan tric duoc va dy doan tir md hinh. Phuong trinh t6t nhat dwoc chon dua trén gia tri R?
16n nhét va sai s6 RMSE nhé nhat.

Trudce khi thiét 1ap md hinh hdi quy can chia dit liéu quan tric NO3™ thanh 2 phan nhu
sau:

- 70% mau quan trac (57 mau) dugc st dung trong xdy dung tinh todan mé hinh hdi quy
tuyén tinh.

- 30% mau quan trac (15 miu) duge dung trong qué trinh kiém dinh mé hinh so véi gia
trj thuc do tai vi tri quan tric.

2.3.3. Phuong phap phan tich thong ké

a) Tinh toan hé sb tuong quan R?
Gia tri trung binh, hé s6 xé4c dinh (R?) duoc str dung dé danh gia do tin cdy cua cac
thuat toan noi suy [17]. Cong thirc tinh R? duoc thé hién trong cong thirc 8.
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2

| ) (vi-v) (8)
\/le(xi -xi) \/le(yi -y.)

Trong d6 x; 1a gia tri ndng d6 thuc do; X; 1a gia trj ndng do thuc do trung binh; y; 1a gia
tri nong do du doan; y; l1a gia tri nong d6 du doan trung binh; n 1a so luwong gia tri tinh toan.

b) Banh gia d6 chinh xac mo hinh

Nghién ctru sir dung sai s0 binh phwong trung binh binh quan (RMSE). Chi s6 RMSE
la dai lvgng co ban va dl;qc str dung pho bién cho viéc danh gia két qua ctiia mé hinh. Cong
thirc tinh RMSE duoc thé hién & cong thic 9:

RMSE = \/%Z?l(xi —yi)2 9)

Trong do x; 1a gia tri thuc do; y; 1a gid tri du doan; n 1a sb luong gié tri tinh toan.

Sau khi lya chon phuong trinh héi quy tuyén tinh phu hop, sé tién hanh kiém tra do
chinh xac ctia mo hinh béng 30% dir li¢u con lai da phan chia tir phén mém SPSS. Thuc
hién tinh chi s6 RMSE ctia md hinh tir 30% s6 mau con lai.

RZ

2.3.4. Phuong phap chong 16p dit liéu

Sau khi chon lya dugc md hinh héj quy phu hop tir 5 phuong trinh hdi quy, tac gia tién
hanh chéng 16p dir liéu cac band anh bang cach tinh gia tri trung binh cua ting band va tinh
theo phuong trinh héi quy dugc chon, dung céng cu Raster Calculator d€ gop céc raster
trong phan mém QGIS.

3. Két qua va thao luin

3.1. Ddanh gid nong do NOs™ quan trdc tai ho Tri An giai dogn 2021-2022

~ Viée danh gia nong d6 NOs tai ho Tri An giai doan 2021-2022 dya trén két qué quan
trac nong do NOg' tai ho Tri An dugc thu thap tor Trung tdm Quan trac va Ky thuat moi
truong tinh Dong Nai dugc thé hién qua Hinh 4.

16
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0
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Nam 2021
m— Nim 2022

== QCVN 08:2023/BTNMT (Mirc A)
== QCVN 08:2023/BTNMT (Mirc B)

Hinh 4. Dién bién ndng d6 NO3 tai hd Tri An giai doan 2021-2022.

Qua két qua quan trac ndong do NO3™ giai doan 2021-2022 dugc md ta & Hinh 4, nong
do NOs’ quan trac trung binh dao dong tur 0,105-0,763 (mg/L). Nhin chung, néng d6 NO3’
tai 9 di€ém quan trac ¢ giai doan 2021-2022 khéng vuot muc cho phép theo QCVN 08-
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MT:2023/BTNMT (Bang 3, Mirc B) vé chit luong nudc mit va phu hop cho muc dich san
xuét cong nghiép, nong nghiép khi 4p dung bién phap xir 1y. Tuy nhién, tai vi tri TA-06
vuot gip 1,105 1an, vi tri TA-07 vuot gip 1,272 1an so véi QCVN 08-MT:2023/BTNMT
(Bang 3, Mtic A) vao nam 2022 va khéng phu hop cho muc dich cip nude sinh hoat, boi
16i, vui choi dudi nuéc khi ¢6 bién phap xir 1y. Dién bién néng d6 NOs™ ¢6 xu hudng ting
dan, mang chét luong on dinh.
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Hinh 5. Dién bién ndng d6 NO3 tai hd Tri An: (a) Nam 2021, (b) Nam 2022.

Hinh 5a cho thay nong do trung binh NOs™ quan trac vao mua mua cao hon s0 vO1 mua
kho va ¢6 xu hudng ting dan. Mua mua nong d6 dao dong tu 0,18-0,6 (mg/L), noéng do vao
mua khé dao dong tir 0,09-0,513 (mg/L) déu nam trong gidi han cho phép ciia QCVN 08-
MT:2023/BTNMT (Bang 3, Mtic A va B). Hinh 5b cho thiy nong d¢ trung binh NOs™ quan
trac vao mua mua cao hon so v6i mua khd va c¢6 xu hudng ting dan. Mua mua Nong do
vao dao dong tir 0,353-0,743 (mg/L) nim trong QCVN 08-MT:2023/BTNMT (Bang 3,
Mirc B) nhung tai vi tri TA-06 vuot gap 1,095 lan, TA-07 vuot gap 1,238 lan, TA-11 vuot
gap 1,105 1an so véi QCVN 08-MT:2023/BTNMT (Béng 3, Miic A).

Giai doan 2021-2022, nf)ng d6 trung binh NO3™ quan tric vao mia mua c6 xu hudng
cao hon so vo1 mua khé va noéng do phat sinh tang dan theo ting ndm. Ham lugng NO3” tap
trung cao tai vi tri thugng nguon noi tlep nhén nguon nude cta hd chira tir séng Dong Nai
va song La Nga, c6 xu huéng giam dan vé ha ngudn noi c6 dap Tri An. Vao mia mua,
dong chay ngam c6 kha niang 1am di chuyén manh ciing nhu kha niang phan tan ngudn thai
do cac dong chay mit cang lam ting nguy co phan b rong clia ndng dd6 NOs™ trong nudc
mat [18].

Nguyén nhan chénh 1éch ndng d6 NOs'do cac ngudn thai vao ho Tri An phan 16n tur
hoat dong cua con ngudi: sinh hoat, nhiéu nha may va co s& san xuét, nudi trong thity san

.. va nguon thai trong ty nhién: sy phan hity tham thyc vat. Ngudn thai tic dong 16n nhat
1a do hoat dong nudi ca bé & Tri An c6 anh hudng quan trong dén chét luong nude ho [9].

3.2. Lwa chon mé hinh phu hop

Sau khi tién hanh tinh toan va phan tich hé s6 twong quan gitta bién doc 1ap va bién phu
thudc, tac gia tién hanh st dung 70% mau dit liéu dé xay dung mé hinh hdi quy dwa trén 5
phuong trinh ¢ Bang 3.

Ket qua phan tich twong quan cho thay 7 bién doc 1ap va 1 bién phy thudc c6 mdi lién
hé tuyén tinh v6i nhau, déu hop 18 dé tiép tuc thuc hién phéan tich mé hinh héi quy.

V61 muc dich phan tich mbi quan h¢ gitra 7 bién doc lap (Band 1, Band 2, Band 3,
Band 4, Band 5, Band 6, Band 7) va 1 bién phu thuéc (NO3) nham danh gia muc do tac
dong cua 8 loai bién nay. Két qua cia md hinh hdi quy duoc tinh toan thé hién cu thé ¢
Bang 4 va bang 5.
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Bang 4. Két qua phan tich md hinh hdi quy da bién theo cong thuc (3), (4), (5).

Phuong trinh y=ax;+b y= aix®+bx+c y = ajln(x;)) + b
a b a b c a b
Band1l -16,232" -39,139" 93,334 -2,274"
Band2 17,599" 46,616™ -120,783" 2,689"
He Band3 12,377 40,109 101,018 -3,511™
S(g Band4 11,119™ 0,715 36,158 -96,349™ 1,105 2,862 -0,164
Band5 -1,370 -8,647" 24,835 -0,371
Band6 13,585 4,899 89,811 0,687
Band7 -18,468 -6,856 -139,200 -0,675
R2 05 0,7 0,6
RMSE 0,671 0,321 0,159

Bang 5. Két qua phan tich md hinh hdi quy da bién theo cong thic (6), (7).

bix;

bi

- y=ae y= axj
Phwong trinh b a b a

Band1 -38,879™ -4,222"

Band2 42,897 4,756"

Band3 -20,742™ -4,560™

H¢ so Band4 17,312™ -0,159 3,680 -0,578

Band5 -1,767 -

Band6 16,184 -

Band7 -21,521 -

R? 0,5 0,6
RMSE 0,757 0,026

*dat y nghia 95%; ™ dat y nghia 90%; ™ dat ¥ nghia 99%

Tur két qua ¢ Bang 4 va 5, phuong trinh y = ax;” ¢6 hé s6 twong quan R? = 0,6 va chi
s6 RMSE = 0,026. Trong 5 m6 hinh héi quy da bién, md hinh héi quy da bién cua phuong
trinhy = ax;? ¢4 R? dat 0,6 va chi s6 RMSE nho nhat thoa man diéu kién caa mot mé hinh
hdi quy dat tiéu chuan véi hé sé sig < 0,05 va hé sb twong quan R? > 0,5. Vi vay, md hinh
hdi quy phwong trinh y = ax;® 1a mé hinh phu hop cho viéc thuc hién xay dung ban do

wdc tinh ndng d6 NO3 tai ho Tri An.

NO3- du bao
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06 08

NO3- quan trac

Hinh 6. B thi hdi quy thong thuong gitra NOz™ quan tric va NO3™ ndi suy biang mé hinh.
Qua hinh 6, md phong cac diém dir liéu kiém dinh tap trung phan b xung quanh
duong chéo va co su sai léch it ra khoi duong chéo. Nghién ciu cho thay mé hinh hoi quy
duoc xac dinh tot.



Tap chi Khi twong Thity van 2024, 763, 66-77; doi:10.36335/VNIJHM.2024(763).66-77

Sau khi thyc hién kiém tra va thu dugc mo hinh hdi quy phi hop, phuong trinh hdi quy
da bién da chon chuan hoéa dugc viét lai nhu sau:

3.3. Ban d6 phdn ving nong dé NOy™ tai ho Tri An

Sau khi xdy dung va lya chon, tinh toan phuong trinh hdi quy phu hop, tiép dén sur
dung cong cu Raster Calculator thyc hién chong 16p dit lidu tir phuong trinh hdi quy chuan
héa dé thanh lap ban dd uée tinh nong dd6 NO3™ tai ho Tri An giai doan 2021-2022. Hinh 7

y = 0,264 x Band 14?22 x Band 24" x Band 3° x Band 4>

va hinh 8 thé hién két qua néng do NOj" tai hd Tri An.
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Hinh 7. Ban db nong d6 NOs™ tai hd Tri An, tinh Pong Nai nam 2021.
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Hinh 8. Ban do nong d6 NOs™ tai hd Tri An, tinh Dong Nai nam 2022.
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Qua két qua chong 16p ndng d6 NO3™ cho thiy, nong d6 ndi suy NOz™ & nam 2021 dao
dong tir 0,063-1,0 (mg/L), & nam 2022 dao dong tir 0,226-0,825 (mg/L). Theo két qua phan
tich, ham lugng NOs™ néi suy déu thap hon QCVN 08- MT:2023/BTNMT (Bang 3, Muc B)
vé chit luong nude mat, ham lugng NO3™ ndi suy dat ndng d6 cao & thuong ngudn (noi tiép
nhan ngudn nude 16n tir qua trinh sinh hoat ciia con ngudi va hoat dong san xuét tir song
Dong Nai va song La Nga tai huyén Vinh Ciu va huyén Dinh Quan) va giam dan tai ha
ngudn (dap Tri An). O cac nghién ctru truge do, cac yéu t6 nhu: toc do gio, van téc dong
chay, luu lugng va toc do lang dong trAm tich ciing anh hudng dén nong do chat luong
nude [19, 20]. Nhin chung, néng do NOs” chi tép trung cao tai vi tri tiép nhan ngudn nudc
ctia ho chira tir song Pong Nai va song La Nga.

4. Két luin

Nghién ctru thyc hién udce tinh né)ng do NOs™ trong nudc mat tai hd Tri An béng cach
két hop viéc st dung dir liéu anh vién tham va dir liéu quan tric NOg, phan tich mo hinh
hoéi quy da bién va lya chon phuong trinh phu hop dé xay dung ban d6 phan Vung nong do
NOs ndi suy tai hd Tri An. Két qua cho thay, gitra dit liéu quan tric va dit liéu ndi suy nong
s0 NOs™ ¢6 hé s6 R? = 0,6 va chi s6 RMSE = 0,026, md hinh phan 4nh twong ddi ham luong
NOs" tai ho Tri An. Ham luong NOs™ ndi suy tap trung cao tai vi tri thuong ngudn noi tlep
nhan nguon nude ciia hd tir song Pong Nai va song La Nga, co chiéu hudng giam dan vé ha
ngudn noi dép Tri An). Tuy nhi€n, m6 hinh c6 hé so tuong quan R? chua cao do viéc str
dung anh vién tham Landsat 8 chi gan ngdy quan trac nén lam giam tinh do chinh xac cua
mo hinh. Trong nhiing nghién ciru tiép theo s& xem xét sir dung nhitng ngudn anh khac co
chu ky nho hon nhu Sentinel-2 hay Modis.

Dbong gop tac gia: Xay dung y tuong nghién ciu: L.T.D.H., T.N.T.A.; Lua chon phuong
phép nghién cou: T.N.T.A.; XUt ly so ligu: T.N.T.A.; Viét ban thao bai bdo: T.N.T.A.;
Chinh sura bai bao: L.T.D.H.

Loi cam on: Chiing t6i xin gui 10i cam on dén don vi Trung tdm Quan tric va K§ thuat
moi truong tinh Pong Nai da ho trg cung cap dit li€u quan trac vé thong so chat luong nudce
mat.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Abstract: Tri An Reservoir is one of the reservoirs that plays an essential role in water
supply and water regulation in the southern provinces of Vietnam. The reservoir is at risk
of surface water pollution due to activities such as people's daily routines, industrial parks,
and aquaculture. Monitoring and evaluating water quality at Tri An Reservoir is crucial to
determining pollution levels and implementing effective water quality control measures.
Remote sensing data can collect general information about the entire lake, creating
continuous analytical data and enabling more efficient monitoring of detailed changes in
surface water quality. In this study, we focused on three main aims, including (1) Analysis
of NOs™ concentration at Tri An Reservoir, Dong Nai province in the period 2021-2022;
(2) Suitable model selection to estimate NO3™ concentration through different parameters
and statistical indices from remote sensing data based on the linear regression model; (3)
Assessment of the water pollution level in the reservoir in the study area. The results
indicate that the predicted NOs™ concentration, with an R? coefficient of over 0.6, aligns
well with the observed data. The study highlights the potential of remote sensing data
sources in comprehensively assessing the spatial distribution of surface water quality in
rivers, streams, lakes, and ponds. It also aids in forecasting potential changes in water
quality concentrations in the future, thereby addressing the challenges associated with the
lack of data in water environment monitoring.

Keywords: Remote sensing; NO3™ concentration; Tri An reservoir; Regression model.



