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TOM TAT

Do duc dong vai tro quan trong trong diéu tiét dong luc hé sinh thai ddm pha ven bién théng qua
kiém soat kha nang xuyén sang, chu trinh dinh dudng va niang suét thity sinh. Nghién ctru nay danh gia
d6 duc tai pha Tam Giang (TP. Hué, Viét Nam), tich hop s6 liéu thuc dia v6i anh vé tinh Landsat - 8.
Hai mé hinh tuyén tinh Ridge va Partial Least Squares Regression (PLSR) dwoc so sanh dé wdc tinh do
duc, str dung hai bd s6 liéu tich hop cac nguén bién dbi anh khac nhau. Két qua cho théiy mo hinh PLSR
vuot troi voi R?2= 0,79, RMSE = 0,41, MAE = 0,31 khi chon bién theo hé s6 twong quan Pearson, trong
khi Ridge chi dat R? = 0,65. Phan tlch murc d§ dong gop khing dinh vai trd chi phdi ctua kénh do-can
hdng ngoai (R865 655) va hong ngoai song ngan (R2201, R1609). Ban dd do dyc tir mod hinh PLSR
xéc dinh ba khu vuc do duc cao, gdm cira song, ving nudi trong thiy san ven b va khu san xuit néng
nghiép, voi gia tri > 6 Formazin Nephelometric Unit (FNU); trong khi khu vyc trung tdm va phia Nam
duy tri d6 duc thap hon. Nghién ctru nhin manh tinh kha thi va d9 tin cdy cua phuong phap vién tham
trong giam sat d6 duc quy mé 1n, gitup phat trién bén viing hé sinh thai ¢dm pha ven bién.
Tir khéa: Chat lugng nuée, Pam phd, Do duc, Landsat - 8, PLSR, Ridge, Tam Giang, Vién tham
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ABSTRACT

Turbidity strongly regulates ecosystem dynamics in coastal lagoons by controlling light
availability, nutrient cycling, and aquatic productivity. This study investigated turbidity in the northern
Tam Giang Lagoon (Hue, Vietnam) by integrating field measurements with Landsat - 8 imagery. Two
regression approaches - Ridge and Partial Least Squares Regression (PLSR) - validated their
performance for turbidity estimation, revealing an outperformance of PLSR, achieving R?=0.79, RMSE
=0.41, and MAE = 0.31 using a subset of Pearson based selection features, compared to Ridge with R?
= (.65. Variable importance analysis highlighted the dominant role of red—NIR bands (R865 655) and
shortwave infrared bands (R2201, R1609) in explaining turbidity dynamics. Spatial maps generated by
PLSR identified three hotspots close to river mouths, shallow aquaculture zones, and agricultural
margins, where turbidity exceeded 6 Formazin Nephelometric Unit (FNU), while central and southern
lagoon waters remained clearer. These findings demonstrate that satellite-based turbidity modeling
provides reliable, cost-effective monitoring across complex lagoon environments. By capturing both
natural variability and anthropogenic impacts, this approach offers crucial insights for sustainable water
quality management and adaptive responses to climate and human pressures in coastal ecosystems.
Keywords: Lagoon, Landsat - 8, PLSR, Remote sensing, Ridge, Tam Giang, Turbidity, Water quality
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1. MO PAU

Do duc 1a mot thong sé quan trong
danh gia chat luong nude, biéu thi mic do
tan xa anh sang gay ra boi cac hat vo co va
hitu co lo ltng trong nudc (Austin va cs.,
2017). D6 duc cao c6 thé giy ra nhiing tac
dong tiéu cuc dang ké dén hé sinh thai thiy
sinh (Zanghi & loannou, 2025), lam giam
d6 xuyén sang, rc ché quang hop, tir 46 suy
giam san luong so cdp va anh huéng dén
chudi thie an. Pdng thoi, nd can tro tam
nhin va gy ton thuong co quan ho hép cua
dong vat thuy sinh. Sy bién dong do duc
cling phan anh tinh trang 6 nhiém tir cac
nguén nhan tao nhu nudc thai sinh hoat,
cong nghiép va néng nghiép. Do do, giam
sat 4 duc 1a mot nodi dung khong thé thiéu
trong danh gia va quan ly chat luong moi
truong nude (Chowdhury va cs., 2023; Shi
va Wang, 2010). Hién nay, cong nghé vién
tham da phd mang lai nhitng wu diém vuot
trgi trong nghién ctru d6 duc dua trén co so
vat ly cua tuong tac giita anh sang va cac
hat lo lting trong nudc. Sy hién dién cia vat
chat lo limg 1am thay ddi dic tinh phan xa
phd ctia mat nude, biéu hién qua su gia ting
phan xa trong dai song kha kién va cin hong
ngoai (Chowdhury va cs., 2023; Matos va
cs., 2024). Su gia tang hat lo ling lam thay
d6i mau nudc, dong thoi 1am ting phan xa
0 cac budc song Red va NIR, tao co s6 cho
viéc uéc luong do duc tir vién tham. Cong
nghé nay cho phép quan sat phan bd d6 duc
trén mot khong gian rong theo chudi thoi
gian.

Trong nhiing nam gan day, anh vién
tham két hop véi cac md hinh hdi quy da
duoc st dung rong rai dé udc tinh cac thong
sO chat lugng nudc tai hd, song va viing ven
bién (Liu va Wang, 2019; Magri va cs.,
2023). Tuy nhién, qua trinh hiéu chuén va
xac thuc mo hinh do6i héi dit li€u thuc dia
day dt va m6 hinh phirc tap (Chowdhury va
cs., 2023; Magri va cs., 2023; Sebastia-
Frasquet va cs., 2019). Cac nghién cuu
chuyén sau vé ude tinh d6 duc béng cac mo
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hinh tuyén tinh c6 diéu chuan, dic biét la
Ridge va hdi quy binh phwong t6i thiéu timg
phanPartial Least Squares Regression
(PLSR), hién van con han ché tai cac hé
dam pha nhiét doi néng co dong luc thiy
van va quang hoc phuc tap. Tai Viét Nam,
cac nghién ciru vién tham nude chu yéu tap
trung vao chit rin lo ling (TSS) va
chlorophyll-a (Hieu va cs., 2023), trong khi
danh gia tryc tiép hiéu ning cua Ridge va
PLSR cho udc tinh d6 duc tir Landsat -
chudi cac thé h¢ v¢ tinh van hanh hon 50
nam (Hemati va cs., 2021) - & cac dam pha
con han ché, dic biét tai pha Tam Giang -
hé dam pha 16n nhat Péng Nam A. Do vay,
nghién ctru nay s& danh gia va so sanh hai
mo hinh trén dé dé xuat mo hinh tdi wu cho
giam sat do duc, gbp phan bd sung bing
chung thyc nghiém cho viéc ung dung mo
hinh tuyén tinh trong hé sinh thai ddm pha
nhiét doi.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Pia diém va vit li¢u nghién ciru

Khu vuc nghién ctru thudc phia bac
pha Tam Giang (Hué), 1a khu vuc chuyen
tiép gitra song ndi dia va ving ven bién véi
da dang cac hoat dong ndng nghiép va nudi
trong thuy san, lam gia tang dong thai dinh
dudng va chét rin vao dam. Dudi tac dong
cua khi hau nhiét déi gié mua, cac yeu td
thily dong luc nhu myc nudce va dong chay
bién dong manh, khién d0 duc trd thanh chi
sb nhay, phan anh ro tac dong tu nhién va
nhan sinh, hd trg coéng tac quan 1y chat
lwong nude va phat trién bén vimg.

Thu mdu nghién ciru

Mau nude (dung dé phan tich do duc)
dugc thu vao mua kho (tr 14/7 dén
17/7/2025) theo so dd diém duogc thiét ké
trudc. Do su bd tri khong dong nhét ciia no
sao va dia hinh day tai khu vuc nghién ctru,
cac diém thu miu duoc diéu chinh tuong
ung trong qua trmh thu mau (Hinh 1). Tai
mdi diém thu mau, thuyen duoc neo hodc di
chuyen that cham dén diém lay mau, tranh
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anh huong dén viéc khudy dong nén day,
nhe nhang ding chai 0,5 1 ldy mau nudc
cach tﬁng mat 10 cm. Nudc sau khi thu duoc
gilr trong chai va bdo quan ngay trong thung
d4, mang vé phong thi nghiém va duoc phan

tich trong ngay, str dung thiét bi do chat
luong nuée da yéu té YSI Exo tai Khoa
Thuy san, Truong Pai hoc Nong Lam, Pai
hoc Hué.

107.45°E
|

16.65°N

I

Hinh 1. Khu vyc nghién ciru pha Tam Giang, Thanh phd Hué

Vit liéu nghién ciru

Anh da phd Landsat - 8 1a ngudn vat
liéu chinh trong nghién ctru nay, dugc tai tir
kho dir lidu ctia cuc khao sat dia chat My
(https://glovis.usgs.gov/). Canh c6 ma
LCO8 L1TP 125048 20250714 2025072
6_02_T1, dugc thu nhan vao ngay 14 thang
7 nam 2025, khong bi anh huong boi may
tai viing nghién ctru. Anh gdc ban dau c6 11
bang anh, chira gia tri buc xa vat 1y va dugc
tham chiéu tai hé toa d6 WGS 84, UTM
48N.

2.2. Phwong phap nghién ciru
2.2.1. Hiéu chinh khi quyén

Thuat toan Dark Spectrum Fitting
(DSF) tich hop trong ACOLITE (Quinten,
2024) duoc st dung dé hiéu chinh khi quyén
anh vé tinh. ACOLITE gitip giam dang ké
nhiu do dudng di khi quyén, dwa gia tri anh
gbc vé phan xa bé mit nude, phan anh chinh
xac gia tri cta diém anh tai thoi diém thu
nhén anh (Bang 1).

Bing 1. Thong s6 higu chinh khi quyén ding trong chuong trinh ACOLITE

Thong sb Gia tri
aerosol_correction dark spectrum
min_tgas aot 0,85
min_tgas rho 0,70
dsf aot estimate fixed
Dau ra Bing anh chira gié tri phan xa bé mat

2.2.2. Hodn chuyén béing anh
Céc phép bién ddi phd bién trong dai
phé tir xanh green, cam dén d6 duoc sir
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vao (phwong trinh (1) dén (6)).

NDTI: R655'R561 (1)
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R865_655=126s (2)

Ress

R655 561="26ess (3)

Rse1

R613 592=12e13 (4

Rs92
R_N=Rgs55 X Rges (5)
Ress 2=Ress5 X Rgss (6)
trong d6, NDTI 1a Normalized Different
Turbidity Index (Lacaux et al., 2007), Rs¢1,
Rs92, Re13, Ress va Rges lan lugt 14 gia tri phan
xa tai cac bang xanh green 1, xanh green 2,
cam, dé va can héng ngoai.

Sau giai doan nay, mét bd sb liéu
hoan chinh dugc xay dung, bao gém 9 bang
phé gde (ving bd (443 nm), xanh blue (483
nm), xanh green 1 (561 nm), xanh green 2
(592 nm), cam, do, can hdng ngoai (NIR),
hong ngoai song ngin 1 (SWIR1), hong
ngoai song ngin 2 (SWIR2)) va 6 bién hoan
chuyén bang méi dugc tao ra, téng cong tao
thanh bo s6 lidu gdm 60 diém thyc do va 15
bién dau vao.

2.2.3. M6 hinh hoa wéc tinh do duc

Trong nghién ctru nay, hai moé hinh
tuyén tinh 1a Ridge va PLSR duoc so sanh
trong udc tinh do duc tir anh da phd Landsat
- 8.

Gi6i thi¢u md hinh tuyén tinh
Ridge

Hoi quy Ridge 13 mét phuwong phap
hdi quy tuyén tinh c6 diéu chuén, st dung
thanh phan phat L, dé kiém soat d6 16n cta
hé s, nham giam da cong tuyén va cai thién
tinh 6n dinh cua mé hinh. Trong vién tham
chét luong nudce, Ridge dac biét phu hop vai
cac bai toan sir dung nhiéu bién dy béo ¢co
twong quan cao, nhu udc tinh dé duc tu dir
liéu da phd. Siéu tham sb chinh (a) quyét
dinh murc do phat 1én cac hé s6 va duoc xéac
dinh thong qua phuong phap thir sai dua
trén hiéu nang mé hinh truc tiép.

https://tapchidhnlhue.vn
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Gi6i thitu mdé hinh tuyén tinh
PLSR

Phuong phap hdi quy binh phuong
t6i thiéu timg phan (PLSR) duoc thiét ké
cho cac bai toan da bién véi s6 lugng bién
du bao 16n va c6 da cong tuyén cao. Khac
v6i Ridge chi diéu chuan hé sé hoi quy,
PLSR tao ra cac thanh phan tiém 4n ti uu
hoa ca phuong sai ddu vao va tuong quan
v6i bién muc tiéu gitp giam chiéu dir lidu
va ning cao d6 6n dinh mé hinh. Trong cac
tmg dung vién tham, PLSR dic biét hiéu
qua khi khai thac thong tin da kénh phd dé
du bao céac tham sb chét luong nudc nhu do
duc. Siéu tham s6 chinh - s thanh phan
tiém an - duoc tdi wu thong qua thir nghiém
dua trén hiéu nang mo hinh.

Huén luyén mé hinh

Nghién ciru sir dung hai bo dir liéu dé
danh gia kha nang udc tinh d6 duc tir anh
Landsat-8 bang cic mé hinh Ridge va
PLSR, gbm (1) bd s liéu ddy du gébm 15
bién dau vao (9 bang phd gbe va 6 bién hoan
chuyén) va (2) bo bién da loc gdm cac bién
c6 |r| > 0,14. Ngudng twong quan thip dugc
ap dung nham phu hop véi dic trung phan
xa yéu ctia hé ¢dm phd nong nhiét d6i (Jay
va cs., 2017) va tranh loai bo som cac bién
hitu ich thong qua danh gia hiéu nang mo
hinh. Hai bién R865 655 va R613 duoc bd
sung dua trén co s& quang hoc nudc (phan
xa d6i voi vat chat lo limg) va kiém dinh mé
hinh, tao thanh tip 9 bién ('R613 592,
'b2201','01609', 'b561', ' NDTT', 'R655 561",
'b443', 'R865_655', 'b613"), can bang giita
kha ning hoc va han ché qua khép. Dir liu
duoc chia ngiu nhién theo ty 1& 80% cho
huén luyén (48 miu) va 20% cho kiém dinh
(12 mau). Thu vién python scikit-learn
(Pedregosa va cs., 2011) dugc st dung dé
thuc thi, huan luyén va du bao két qua.
2.2.4. Danh gia moé hinh

D¢ danh gia do chinh xéc ciia md
hinh udc tinh, cac tham so danh gia chuan,
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phd bién trong nghién ctru md hinh héa
duogc st dung, bao gém hé s6 R2, sai s6 binh
phuong nho nhat (RMSE), sai s6 trung binh
tuyét doi (MAE) va muc quan trong ctia
bién (diém Variable Importance in
Projection - VIP) (phuong trinh (7), (8), (9),
va (10)). Blen dau vao dugc danh gia la
quan trong néu co diém VIP > 1 va it quan
trong hon néu diém VIP < 1.

R*(y.9)=1 SEiy)?

(7
voi Xy (92 =Xk €f

RMSE(y,9)= [+ 574 (3,9,)"

®)
1 2
MAE=32, (99 )
©)
VIP score
_ [pXTA (W2 g xSSY,)
viry- [P
(10)
trong do:

€: sai s6; n: tong s6 mau kiém dinh

9; gié tri du bao; y;: gia tri thuc do

p: S6 bién du bao (bién doc 1ap X)
trong mo hinh

[e2]

o~

D6 duc (FNU)

w

5356

S8 lugng

o H N W A U o N

N

A: S6 thanh phan PLS (bién tiém
an) dugc sir dung trong mé hinh
Wijq: Trong sb ctia bién j trong thanh
phan PLS thir a. Binh phuong trong s (w a)
phan anh murc dong gdp ciia bién j vao thanh
phan a
SSY,: Tong binh phuong ctia bién
phan hoi ¥ duogc giai thich boi thanh phan
a. Gia tri nay thé hién lugng phuong sai cia
Y duogc thanh phan PLS thir  nim bt
4-15SY,: Tong phuong sai ciia ¥
dugc giai thich boi tat ca cac thanh phan
3. KET QUA VA THAO LUAN
3.1. Bién dong d¢ duc tai viing nghién ciru
Do thi phan tich cho thdy cac dic
trung thong ké rd rét (Hinh 2). Biéu db
violin va mat d¢ chi ra gia tri do duc tép
trung chii yéu trong khoang 3,5 - 6,0 FNU,
v6i phan bd 1éch phai nhe (Hinh 2b, 2d).
Biéu d6 hop cho thiy trung vi khoang 4,8
FNU va IQR tir ~3,8 dén 5,3 FNU, cung
mot diém ngoai lai khoang 9,0 FNU, phan
anh mirc duc kha cao nhung it gdp (Hinh
2a). Puong mat do xac nhan phan bd gan
chuin, voi mat do 10n nhét trong khoang 3,5
- 5,5 FNU, chiém khoang 40% ) quan sat;
cac dinh phy gan 3,0 va 6,0 FNU cho thay
su bién thién diéu kién méi truong trong qua
trinh ldy mau (Hinh 2c). Cac biéu dd phan
tich cho thiy d6 nhat quan trong ddi cua cac
muc do duc, dong thoi thira nhan sy dao
dong tu nhién von c6 trong cac thong s6
chat luong nudc.

3 4 5 6 7 8
Bé duc (FNU)

(b)
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B B - B

D8 duc (FNU)

D6 duc (FNU)

B
<D
i

10 20 30 40 50 60

(c) (d)
Hinh 2. Biéu 6 bién dong do duc tai viing nghién ciru: (a) biéu d6 hop; (b) biéu do tan suét va
mat do; (c) biéu dd duong va (d) biéu dd violin
3.2. M6 hinh héa wéc tinh d§ duc dung va MAE = 0,51 (Bang 2). Muc chénh 22

NooWw
o
N

tt ca cac bién diém phan trim R* cung muc giam 29%

Phan tich so sanh cho thiy PLSR RMSE va 33% MAE khang dinh d§ chinh
vuot troi 10 rét so vai Ridge trong du bao do xac V?:l on dinh vuot troi cua PLSR. Du ca
duc. Trén tap kiém dinh, PLSR dat R? = hai déu léch so v6i duong 1:1, mo hinh

0,75, RMSE = 0,42 va MAE = 0,34, trong PLSR cho dudng hdi quy bam sat hon va du
khi Ridge chi dat R* = 0,53, RMSE = 0,59 bao tét nhat trong khoang do duc trung binh
(4,5-5,5FNU).

Bdng 2. D) chinh x4c ctia mo hinh khi sir dung tit ca bién dau vao

M6 hinh R? RMSE MAE
PLSR 0,75 0,42 0,34
Ridge 0,53 0,59 0,51
D¢ tin cdy mé hinh bién ddi rd rét tri phan bo diém sat duong hoi quy hon nho

theo timg khoang gia tri d duc. 3 mie do RMSE va MAE thép hon. O mirc dq duc cao
duc thip (3.5 - 4,5 FNU), c4 hai md hinh (5,5 - 6,0 FNU), cd hai mo hinh déu c6 xu

déu cho sai sb 16n voi nhiéu diém du béo huéng danh gia thap, nhung PLSR van thé
léch xa quan tric. Trong khoang trung binh, hign Sal Iéch h¢ thong nho hon va d6 chinh
d6 chinh xac dugc cai thién, va PLSR duy xdc tot hon so voi Ridge (Hinh 3).
Ridge PLSR
R?=10.53 pd R? =075 il
6.0 6.0
_5.5 5.5
é 5.0 é 5.0
3 3
245 545
8 ]
4.0 4.0
[ %s —— 1ine e —— 1ine
3.5 s —_— ;\tllllme 35 s —_— ;\tllllme
4 5 6 4 5 6
D5 duc thyc do (FNU) B§ dyc thyc do (FNU)
Hinh 3. D6 thi phan tan cic mo hinh khi sir dung tat ca bién dau vao
https://tapchidhnlhue.vn 5357
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3.3. M6 hinh héa wéc tinh d§ duc dung
cac bién ¢6 chon loc

Sau giai doan loc bién dua trén hé sd
tuong quan Pearson, PLSR dat dugc hé¢ )
xac dinh R2=0,79, cao hon dang ké so véi

Ridge (R* = 0,65). Pong thoi, cac chi s6 sai
s6 ciia PLSR ciing thap hon (RMSE = 0,41;
MAE = 0,31) so vdi Ridge (RMSE = 0,54;
MAE = 0,47), chiing t6 kha nang du doan
chinh x4c va on dinh hon trong kich ban nay
(Bang 3).

Bing 3. Do chinh x4c ciia md hinh sau khi loc bién

Mo hinh R? RMSE MAE
PLSR 0,79 0,41 0,31
Ridge 0,65 0,54 0,47

Ridge PLSR

6.0 6.0

R? = 0.65 4

L
o W

D6 duc dy doén (FNU)
~
w

4.0
3.5
3.0 yat —= lilline
’ — Fit line
3 4 5 6

B dyc thyc do (FNU)

R? = 0.79 4

D6 duc dy doén (FNU)
~
w

4.0
3.5
e
3.0 ~ —= lilline
’ — Fit line
3 4 5 6

B¢ duc thye do (FNU)

Hinh 4. D) thi phan tan cac mo hinh khi tién hanh loc bién

D6 thi phan tan (Hinh 4) cho thiy
PLSR di hoat dong 6n dinh hon véi nhiéu
diém kiém dinh bam sat duong chuan (1:1)
theo bién d¢ dit liéu thuc do, thé hién do tin
cdy cao cua két qua wdc tinh tir anh Landsat
- 8 (Bang 3). Nhu viy, budc loc bién dua
trén hé sd twong quan Pearson da giup mo
hinh PLSR t6 hop céac thanh phan lién quan
c6 ¥ nghia vat 1y - thong ké rd rang hon,
phan anh trie tiép mdi quan hé giita tin hiéu
phé Landsat - 8 va do duc, tir d6 cai thién
dang ké tinh 6n dinh va kha ning tong quat
hoéa cua mo hinh (R* = 0,79, RMSE = 0,41
FNU). Gia tri RMSE = 0,41 FNU cho thay
md hinh ¢6 kha nang uwéc tinh d6 duc voi sai
s6 & mirc thip so véi bién d6 bién thién quan
sat dugc trong khu vuc nghién ctru. Trong
bdi canh mo hinh hoa d6 duc tir anh vé tinh
thuong chiu dnh hudéng cua nhiéu khi
quyén, d6 phan giai khong gian va tinh
khong dong nhat quang hoc clia nudc, mirc
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sai sb nay duoc xem la chép nhan dugc va
c6 y nghia thyc tién. Xem xét cac nghién
ctru tuong tu 6 khu vuce dam pha, ven bo va
dung mé hinh tuyén tinh thi huéng tiép can
trong nghién ctru nay dat két qua rat tiém
nang (PLSR, R?=0,79) so v&i mo hinh ham
bac hai (R?> = 0,72) (Pereyra-Laguna va cs.,
2025), tuyén tinh da bién bic nhit (R* =
0,727) (Liu & Wang, 2019) va ham tuyén
tinh bac nhat (R? ~ 0,70) (Ouma et al., 2020)
tir anh Landsat - 8. Mot s6 nghién ctru khac
su dung anh Sentinel - 2 c6 d0 phan giai
khong gian cao hon (10 m) nhung két qua
¢6 d6 chinh xac thdp hon nhu nghién ctru
dung mod hinh stepwise linear regression
(SLR) (R*=0,73) (Magri va cs., 2023) hodc
két qua gan tuong tu (R® ~ 0,56 - 0,84)
(Chowdhury va cs., 2023) dung cac ham
tuyén tinh, ham mii.

Diém sb6 VIP cho thiy su dong gop
phan cip rd rét cua cac bién phd vao méd

Ha Nam Thing va cs.
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hinh PLSR udc tinh d dyc tir anh Landsat d6 quan trong tir trung binh dén thap, véi
- 8 cho ¢am pha. Dai d6 R865_655 thé hién diém VIP dao dong tir 0,80 dén 0,77, cho
tam quan trong cao nhat véi diém VIP ~ thdy vai tro hd tro trong mé hinh. Sy phan
1,30, tiép theo 1a R0 v&i VIP ~ 1,18, Rie00 biét 16 rang giita cac nhom bién cho thay goi
v6i VIP ~ 1,14, Rse1 v6i VIP ~ 1,08, va ¥ rang viéc udc tinh d6 duc dyua chu yéu vao
Re13 592 voi VIP ~ 0,98 gan ngudng quan cac ddc diém phd cu thé thay vi phu thudc
trong. Trong khi d6, cac bién con lai gdm vao toan b thong tin phd mot cach dong

Ress s61, Re13, NDTI, va R4 cho théy mirc déu (Hinh 5).
1.2 === Ngudng VIP = 1
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0.8
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Hinh 5. Tam quan trong clia cc bién trong mo hinh PLSR giai doan tdi uu

Do chinh xadc mo hinh cai thién rd 3.4. Bién dong do duc theo khong gian tir
nhd vai tro chi phdi cia dai do - cin hong két qua md hinh héa
ngoai, phi hop véi co ché tan xa nguoc Ban db do duc cho thiy ving co gia
manh ’trong khoang 600 - 700 nm khi nong tri d duc cao hon tap trung gan nhitng ving
dd chat lo lung tang. Tam quan trong ?ﬁa chiu tac dong manh tir dat lién va giam dan
R2201 va R1609 (SWIR) tiép tuc khang vé phia bién ciing nhu trung tdm dam. Ba
dinh d¢ nhay cua vung pho néy doi véi bién diém néng ndi bat gdm: (1) khu vuc cta
dong birc xa do hat lo limg, dong thoi giam song (~8,8 - 10 FNU), phan anh tai luong
nhicu tr CDOM va ch}orophyll. Nho do, tram tich 16n; (2) viing nudc ndng canh cac
PLSR v6i lya chon bién phu hop tir anh ao nudi thuy san (7,7 - 8,8 FNU) vdi céc
Landsat - 8 van dat do chinh xac cao, cho mang duc do nudi thdm canh va tai huyén
thay tinh hiéu qua va chi phi thap so véi cac phu; (3) khu vuc giap dat nong nghiép (6,6
md hinh phtre tap hodc dir liéu do phén giai - 8,8 FNU) v&i cac vét duc lan tir bo vao
cao. dam va déu vuot ngudng >6 FNU. Phia

Nam dam c6 d6 duc bién thién trong khoang
thip hon (4,4 - 5,5 FNU), tao cac dai chuyén
tiép lan vao trung tim, phan dnh sy khuéch
tan tram tich theo dong chay (Hinh 6).
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Hinh 6. Phan b d6 duc dugc tinh chuyén tir mo hinh PLSR ¢ d6 phan giai khong gian 5 m
(tinh chuyén tir ban d6 goc 30 m cua anh Landsat - 8 nham lam n6i bét cac ving phan bo) tai vung
nghién ctru. Céac s6 1, 2, 3 danh dau Khu vuc 1, 2, 3 tuong tng

Su phan bd d6 duc tir ban d6 mo hinh
anh vé tinh (~ 2,5 - 10 FNU) phan anh 10 tac
dong ddng thoi cua diéu kién tu nhién va
hoat dong nhan sinh véi do duc cao hon
quanh ctra song va khu vyc nuéi thiy san
dén chat thai hiru co va tai huyén phu manh
tai ving nudc noéng, cung cip co s& quan
trong cho quan ly méi trudong va nuoi thiy
san.

Du dat két qua tich cuc, nghién ciru
moi thuc hién trong mua kho véi s mau
han ché, nén giam kha nang khai quat. Cac
nghién ciru sau s€¢ md rong dir liéu theo
mua, thir nghiém trén anh d6 phan giai cao
(Sentinel-2) va két hop thém thuat toan phi
tuyén hodc dit liéu vé tinh khac (MODIS,
VIIRS) dé kiém ching va theo doi do duc
6n dinh hon.

4. KET LUAN

Nghién ctru ng dung anh vé tinh
trong quan tric d0 duc nudc tai pha Tam
Giang cho thdy mé hinh PLSR (R? = 0,79;
RMSE = 0,41), két hop véi loc bién, cho do
tin cdy cao hon Ridge. Cac kénh phé ving
d6 - can hong ngoai va hong ngoai song
ngin giit vai trd quyét dinh, phan 4nh méi
lién hé vat 1y giita chat lo ling va phan xa
quang hoc mat nudc. Ban dd do duc xac
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dinh ba khu vuc c6 d6 duc dang luu y g@)m
ctra song O Lau, ving nudi trong thuy san
ven bo va khu vuc nong nghi€p, noi gia tri
vugt 6 FNU. Nghién ciru nay lan dau tién
chtng minh rang viéc tich hop anh Landsat
- 8 v6i mo hinh PLSR d loc bién c6 thé ap
dung rong rdi cho giam sat d§ duc vung pha
Tam Giang va mo rong dén cic dam pha
tuong tu. D& nghi trién khai hé thdng theo
ddi dua trén mo hinh nay va bd sung di liu
theo mua mua dé mé hinh hoan thién hon.
LOI CAM ON
Chung t6i giri 161 cam on dén nhém
sinh vién Huynh Long Hai, Lé Minh Thuén,
Ngb Thi Minh Thu (16p Quén ly Thiy san
K56) va d& tai cip truong (DHL-2025-TS-
SV-01) di hd trg mot phan kinh phi va nhan
lyc thu mau.
TAI LIEU THAM KHAO
Austin, A. N., Hansen, J. P., Donadi, S., &
Eklof, J. S. (2017). Relationships between
aquatic vegetation and water turbidity: A
field survey across seasons and spatial
scales. Plos One, 12(8), 0181419.
https://doi.org/10.1371/journal.pone.01814
19
Chowdhury, M., Vilas, C., Van Bergeijk, S.,
Navarro, G., Laiz, 1., & Caballero, 1. (2023).
Monitoring turbidity in a highly variable
estuary using Sentinel 2-A/B for ecosystem

Ha Nam Thing va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 10(1)-2026: 5352-5361

management applications. Frontiers in
Marine Science, 10(1186441).
https://doi.org/10.3389/fmars.2023.118644
1

Hemati, M., Hasanlou, M., Mahdianpari, M., &
Mohammadimanesh, F.  (2021). A
Systematic Review of Landsat - 8 Data for
Change Detection Applications: 50 Years of
Monitoring the Earth. Remote Sensing,
13(15), 28609.
https://doi.org/10.3390/rs13152869

Jay, S., Guillaume, M., Minghelli, A., Deville,
Y., Chami, M., Lafrance, B., & Serfaty, V.
(2017). Hyperspectral remote sensing of
shallow waters: Considering environmental
noise and bottom intra-class variability for
modeling and inversion of water reflectance.
Remote Sensing of Environment, 200, 352—
367.
https://doi.org/10.1016/j.rse.2017.08.020

Lacaux, J. P., Tourre, Y. M., Vignolles, C.,
Ndione, J. A., & Lafaye, M. (2007).
Classification of ponds from high-spatial
resolution remote sensing: Application to
Rift Valley Fever epidemics in Senegal.
Remote Sensing of Environment, 106(1), 66—
74.
https://doi.org/10.1016/j.rse.2006.07.012

Liu, L.-W., & Wang, Y.-M. (2019). Modelling
Reservoir Turbidity Using Landsat - 8
Satellite Imagery by Gene Expression
Programming.  Water, 11(7), 1479.
https://doi.org/10.3390/w11071479

Magri, S., Ottaviani, E., Prampolini, E., Besio,
G., Fabiano, B., & Federici, B. (2023).
Application of machine learning techniques
to derive sea water turbidity from Sentinel-2
imagery. Remote Sensing Applications:
Society and Environment, 30, 100951.
https://doi.org/10.1016/j.rsase.2023.10095

Matos, T., Martins, M. S., Henriques, R., &
Goncalves, L. M. (2024). A review of
methods and instruments to monitor
turbidity = and  suspended  sediment
concentration. Journal of Water Process
Engineering, 64(105624).
https://doi.org/10.1016/j.jwpe.2024.105624

Nguyen Trinh Duc Hieu, Nguyen-Quang, Tri,
Nguyen Huu Huan, Tran Duc Dien, Nguyen
Dang Huyen Tran, Nguyen Phuong Lien, &
Tran Thi Van. (2023). Estimating the

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v10nly2026.1357

chlorophyll-a in the Nha Trang Bay using
Landsat-8 OLI data. IOP Conference Series:
Earth and Environmental Science, 1226(1),
012010. https://doi.org/10.1088/1755-
1315/1226/1/012010
Ouma, Y. O., Noor, K., & Herbert, K. (2020).
Modelling Reservoir Chlorophyll-a , TSS,
and Turbidity Using Sentinel-2A MSI and
Landsat - 8 OLI Satellite Sensors with
Empirical Multivariate Regression. Journal
of Sensors, 2020(1), 1-21.
https://doi.org/10.1155/2020/8858408
Pedregosa, F., Varoquaux, G., Gramfort, A.,
Michel, V., Thirion, B., Grisel, O., Blondel,
M., Prettenhofer, P., Weiss, R., Dubourg, V.,
Vanderplas, J., Passos, A., Cournapeau, D.,
Brucher, M., Perrot, M., & Duchesnay, E.
(2011). Scikit-learn: Machine Learning in
Python. Journal of Machine Learning
Research, 12(85), 2825-2830.
Pereyra-Laguna, E., Ojeda-Castillo, V.,
Herrera-Lopez, E. J., Del Real-Olvera, J.,
Hernandez-Mena, L., Vallejo-Rodriguez,
R., & Diaz, J. (2025). Satellite-Based
Prediction of Water Turbidity Using Surface
Reflectance and Field Spectral Data in a
Dynamic Tropical Lake. Remote Sensing,
17(15), 2595.
https://doi.org/10.3390/rs17152595
Quinten, V. (2024, November 16). ACOLITE.
Retrieved November 16, 2024, from
https://github.com/acolite/acolite.
Sebastia-Frasquet, M.-T., Aguilar-Maldonado,
J. A, Santamaria—Del—Angel, E., &
Estornell, J. (2019). Sentinel 2 Analysis of
Turbidity Patterns in a Coastal Lagoon.
Remote Sensing, 11(24), 2926.
https://doi.org/10.3390/rs11242926
Shi, W., & Wang, M. (2010). Characterization
of global ocean turbidity from Moderate
Resolution Imaging Spectroradiometer
ocean color observations. Journal of
Geophysical Research: Oceans, 115(C11),
2010JC006160.
https://doi.org/10.1029/2010JC006160
Zanghi, C., & loannou, C. C. (2025). The impact
of increasing turbidity on the predator—prey
interactions of freshwater fishes. Freshwater
Biology, 70(1), el4354.
https://doi.org/10.1111/fwb.14354

5361


https://github.com/acolite/acolite.

