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TOM TAT

Do duc déng vai tro quan trong trong diéu tiét dong luc hé sinh thai ¢dm pha ven bién théng qua
kiém soat kha ning xuyén sang, chu trinh dinh dudng va ning sut thity sinh. Nghién ciru nay danh gia
d6 duc tai pha Tam Giang (TP. Hué, Viét Nam), tich hgp s6 liéu thuc dia v6i anh vé tinh Landsat - 8.
Hai mé hinh tuyén tinh Ridge va Partial Least Squares Regression (PLSR) dugc so sanh dé udc tinh do
duc, sir dung hai bg s6 liéu tich hop cac ngudn bién d6i anh khac nhau. Két qua cho thdy mé hinh PLSR
vuot troi voi R2= 0,79, RMSE = 0,41, MAE = 0,31 khi chon bién theo hé sb tuong quan Pearson, trong
khi Ridge chi dat R* = 0,65. Phan tich mirc d6 dong gop khang dinh vai tro chi phi cta kénh do-can
hong ngoai (R865_655) va hong ngoai séng ngan (R2201, R1609). Ban d6 do duc tir md hinh PLSR
xac dinh ba khu vuc d duc cao, gdm cira song, ving nudi trong thity san ven b va khu san xudt ndng
nghiép, véi gia tri > 6 Formazin Nephelometric Unit (FNU); trong khi khu vyc trung tdm va phia Nam
duy tri do duc thap hon. Nghién ciru nhin manh tinh kha thi va do tin cdy cua phuong phéap vién thim
trong giam sat d6 duc quy mé 16n, gitip phat trién bén viing hé sinh thai ¢dAm pha ven bién.
Tir khéa: Chét luong nudc, Pim pha, Do duc, Landsat - 8, PLSR, Ridge, Tam Giang, Vién tham

ESTIMATING WATER TURBIDITY FROM LANDSAT - 8 IMAGE:
ASSESSMENT OF RIDGE AND PARTIAL LEAST SQUARES
REGRESSION MODELS IN TAM GIANG LAGOON, HUE CITY
Ha Nam Thang*, Le Van Dan, Hoang Thi Thu Thao
University of Agriculture and Forestry, Hue University
*Corresponding author: hanamthang@huaf.edu.vn

Received: 21/11/2025 Revised: 09/01/2026 Accepted: 16/01/2026

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 R2=0.79, RMSE
=0.41, and MAE = 0.31 using a subset of Pearson based selection features, compared to Ridge with R2
= 0.65. 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 sd quan trong
danh gia chét lugng nudc, biéu thi mirc do
tan xa 4nh sadng gy ra boi cac hat vo co va
hiru co lo ling trong nude (Austin va cs.,
2017). D6 duc cao c6 thé gy ra nhiing tac
dong tiéu cuc dang ké dén hé sinh thai thuy
sinh (Zanghi & loannou, 2025), lam giam
dd xuyén sang, tic che quang hop, tir d6 suy
g1am san luong so cdp va anh huong dén
chudi thirc an. Pdng thoi, né can tré tim
nhin va gy tén thuong co quan ho hip cua
dong vat thuy sinh. Su bién dong do duc
cling phan 4nh tinh trang 6 nhiém tir cac
nguén nhan tao nhu nudc thai sinh hoat,
cong nghiép va nong nghi€p. Do d6, giam
sat do duc 1a mot ndi dung khong thé thiéu
trong danh gia va quan ly chit lugng moi
truong nude (Chowdhury va cs., 2023; Shi
va Wang, 2010) Hién nay, cong nghe vién
tham da phd mang lai nhimg wu diém vuot
trQi trong nghién ctru d6 duc dua trén co so
vat 1y cua tuong tac gilta anh sang va cac
hat lo ltng trong nudc. Sy hién dién cia vat
chat lo limg lam thay d6i dic tinh phan xa
phé ctia mat nudc, biéu hién qua sy 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 nude, dong thoi 1am ting phan xa
o cac budc song Red va NIR, tao co sé cho
viéc uée lugng do duc tir vién tham. Cong
nghé nay cho phép quan sat phan b6 do duc
trén mot khong gian rong theo chudi thoi
gian.

Trong nhitng nim gan day, anh vién
tham két hop véi cac md hinh hdi quy da
dugc sir dung rong rai dé woc tinh cac thong
s6 chat luong nudc tai hd, sOng va vung ven
bién (Liu va Wang, 2019; Magri va cs.,
2023). Tuy nhién, qua trinh hiéu chuan va
xac thuc mo6 hinh doi hoi dir liéu thuc dia
day du va mé hinh phirc tap (Chowdhury va
cs., 2023; Magri va cs., 2023; Sebastia-
Frasquet va cs., 2019). Cac nghién ctu
chuyén sau vé udc tinh d6 duc bang cac mo
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hinh tuyén tinh ¢6 diéu chuan, dic biét 1a
Ridge va hdi quy binh phuong tbi thiéu timg
phanPartial Least Squares Regression
(PLSR), hién van con han ché tai cac hé
dam pha nhiét déi néng c6 dong luc thuy
van va quang hoc phuc tap. Tai Viét Nam,
cac nghién ciru vién thim nude cha yéu tap
trung vao chat ran lo lung (TSS) va
chlorophyll-a (Hieu va cs., 2023), trong khi
danh gia tryc tiép hiéu niang cua Ridge va
PLSR cho udc tinh d0 duc tir Landsat -
chudi cac thé hé vé tinh van hanh hon 50
nam (Hemati va cs., 2021) - & cac dam phé
con han ché, dic biét tai pha Tam Giang -
hé dam pha 16n nhat Pong Nam A. Do vay,
nghién cru nay s€ danh gia va so sanh hai
mo hinh trén dé dé xuat md hinh t6i uu cho
gidam sat do duc, gop phan bd sung bang
chung thuc nghiém cho viéc ing dung mo
hinh tuyén tinh trong hé sinh thai ¢dam pha
nhiét doi.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Dia diém va vt li¢u nghién ciru

Khu vuc nghién ctru thudc phia bic
pha Tam Giang (Hué), 1a khu vuc chuyen
tiép gitra song ndi dia va ving ven bién véi
da dang cac hoat dong ndéng nghi€p va nuoi
trong thuy san, 1am gia ting dong thai dinh
dudng va chat rin vao dam. Dudi tac dong
ctia khi hau nhiét d6i gio mua, cac yéu td
thiy dong luc nhu muc nudc va dong chay
bién dong manbh, khién d6 duc trd thanh chi
sd nhay, phan anh 13 tac dong ty nhién va
nhan sinh, hd trg cong tac quan ly chat
luong nude va phat trién bén viing.

Thu mdu nghién ciru

Mau nuée (dung dé phan tich do duc)
dugc thu vao mua kho (tr 14/7 dén
17/7/2025) theo so d6 diém duogc thiét ké
truge. Do su bo tri khong ddng nhét ciia no
sdo va dia hinh day tai khu vuc nghién ctru,
cac diém thu mau duoc didu chinh tuong
mg trong qua trinh thu mau (Hinh 1). Tai
mdi diém thu mau, thuyén duge neo hoic di
chuyén that cham dén diém léy mau, tranh
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anh huong dén viéc khudy dong nén day,
nhe nhang dung chai 0,5 1 1y mau nuéc
cach tﬁng mat 10 cm. Nudc sau khi thu duogc
gitl trong chai va bdo quan ngay trong thung
d4a, mang vé phong thi nghiém va duoc phan

1 AVE

tich trong ngay, sir dung thiét bi do chat
lugng nude da yéu t6 YSI Exo tai Khoa
Thuy san, Truong Pai hoc Nong Lam, Dai
hoc Hué.
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Hinh 1. Khu vuc nghién ctru pha Tam Giang, Thanh phd Hué

Vit liéu nghién ciru

Anh da ph6 Landsat - 8 12 ngudn vat
liéu chinh trong nghién ctru nay, dugc tai tir
kho dit liéu cua cuc khao sat dia chét My
(https://glovis.usgs.gov/). Canh ¢6 ma
LCO08 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 ly va duogc
tham chiéu tai hé toa do0 WGS 84, UTM
48N.

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

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

Bing 1. Thong s6 hiéu 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 gid tri phan xa bé mit

2.2.2. Hodn chuyén béing anh
Céc phép bién ddi phd bién trong dai
phd tir xanh green, cam dén d6 dugc si
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dung nham ting cuong s lugng bién dau
vao (phuong trinh (1) dén (6)).

NDTI: Rgs55-Rse1 (1)

Rgs5tRs61
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R865_655=1%s (2)
Rgss

R655 561=16s5 (3)
- Rse1

R613_592=12e13 (4

Rsoz
R_N=Rgs55 X Rges (9)
Ress 2=Ress X Ress (6)
trong d6, NDTI 1a Normalized Different
Turbidity Index (Lacaux et al., 2007), Rse1,
Rse2, Re13, Ress VA Ress 1an luot 1a gia tri phan
xa tai cac bang xanh green 1, xanh green 2,
cam, d6 va can héng ngoai.

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

2.2.3. M6 hinh héa woc tinh dé duc

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

Gi6i thi¢u md hinh tuyén tinh
Ridge

Hoi quy Ridge 13 mot 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 md hinh. Trong vién tham
chét luong nude, Ridge dac biét phu hop vai
cac bai toan st dung nhiéu bién dy bao co
twong quan cao, nhu udc tinh dé duc tu dir
liéu da phd. Siéu tham sb chinh (a) quyét
dinh mirc d0 phat 1é€n cac hé s6 va duoc xéac
dinh thong qua phuong phap thtr sai dua
trén hiéu nang mé hinh tryc tiép.
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Gi6i thitu mé hinh tuyén tinh
PLSR

Phuong phap hdi quy binh phuong
t6i thiéu timg phan (PLSR) duoc thiét ké
cho céc 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 an tdi uu
hoa ca phuong sai dau vao va tuong quan
v6i bién muc tiéu gitp giam chiéu dit liéu
va nang cao d6 6n dinh mé hinh. Trong céc
ung 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 4an - duoc t6i wu thong qua thir nghiém
dua trén hiéu nang mé hinh.

Huén luyén md hinh

Nghién ciru sir dung hai bo dir liéu dé
danh gia kha nang udc tinh d6 duc tir anh
Landsat-8 bang cic mo hinh Ridge va
PLSR, gdm (1) bd s6 liéu ddy du gém 15
bién dau vao (9 bang phd gbc va 6 bién hoan
chuyén) va (2) bo bién da loc gdm cac bién
co |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 déi (Jay
Va cs., 2017) va tranh loai bo som cac bién
hitu ich thong qua danh gia hi€u nang mo
hinh. Hai bién R865 655 va R613 duoc bd
sung dya trén co s¢ quang hoc nudc (phan
xa d6i voi vat chat lo limg) va kiém dinh mo
hinh, tao thanh tap 9 bién ('R613_592',
'v2201','b1609', 'b561', 'NDTI', 'R655_561',
'b443', 'R865_655', 'b613"), can bang giita
kha ning hoc va han ché quéa khép. Dir liu
duge chia ngiu nhién theo ty 1& 80% cho
huén luyén (48 mau) va 20% cho kiém dinh
(12 mau). Thu vién python scikit-learn
(Pedregosa va cs., 2011) duoc st dung dé
thuc thi, huan luyén va du bao két qua.
2.2.4. Banh gia mé hinh

Dé danh gia do chinh xéc ciia md
hinh wéc tinh, cac tham s6 danh gia chuan,
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phd bién trong nghién ctru mo hinh héa
duogc st dung, bao gém hé s6 R, sai s4 binh
phuong nho nhat (RMSE), sai s trung binh
tuyét d6i (MAE) va mirc quan trong cua
bién (diém Variable Importance in
Projection - VIP) (phuong trinh (7), (8), (9),
va (10)). Blen dau vao dugc danh gia la
quan trong neu ¢6 diém VIP > 1 va it quan
trong hon néu diém VIP < 1.

2 1 2 0i9)?
R°(G,9)=1 T vim?

(7
voi Z?ﬂ(}’i‘yi)z =

1 512
RMSE(y,9)= |2 31:1(3,-9:)°

®)
MAE=232,(9ivi )’

(9)

VIP score

_ |pXTa 1 (W?jaXSSY,)
vir= [P

(10)
trong do:
€: sai sb; n: tong s6 mau kiém dinh
9; gia tri du bao; y;: gia tri thuc do
p: S6 bién du bao (bién doc 1ap X)
trong md hinh

(@)
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A: S6 thanh phan PLS (bién tiém
an) duoc str dung trong mé hinh

Wjq: Trong s6 ctia bién trong thanh
phan PLS thir a. Binh phuong trong s6 (w a)
phan anh mirc dong gop cua bién j vao thanh
phan a

SSY,: Tong binh phuong ctia bién
phan hoi Y dugc giai thich boi thanh phan
a. Gia tri nay thé hién luong phuong sai cua
Y duogc thanh phan PLS thr a ndm bat

Y4 | §SY,: Tong phuong sai ciia Y

duogc 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 thay cac dic
trung thong ké rd rét (Hinh 2). Biéu db
violin va mat d¢ chi ra gia tri do duc tép
trung chi1 yéu trong khoang 3,5 - 6,0 FNU,
v6i phan bd 1éch phai nhe (Hinh 2b, 2d).
Biéu d6 hop cho thay trung vi khoang 4,8
FNU va IQR tir ~3,8 dén 5,3 FNU, cing
mdt 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
chuén, véi mat do 10n nhét trong khoang 3,5
- 5,5 FNU, chiém khoang 40% s6 quan sat;
cac dinh phy gan 3,0 va 6,0 FNU cho thay
su bién thién diéu kién mdi truong trong qua
trinh 14y 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 cdc thong s6
chat luong nudc.

Ha Nam Théng va cs.
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Hinh 2. Biéu d6 bién dong d6 duc tai ving nghién ctru: (a) biéu dd hop; (b) biéu do tan sut va
mat do; (c) biéu dd dudng va (d) biéu dd violin

3.2. M6 hinh héa wéc tinh d§ duc dung
tit ca cac bién

Phan tich so sanh cho thiy PLSR
vuot trdi ro rét so voi Ridge trong du bao do
duc. Trén tap kiém dinh, PLSR dat R? =
0,75, RMSE = 0,42 va MAE = 0,34, trong
khi Ridge chi dat R? = 0,53, RMSE = 0,59

va MAE = 0,51 (Bang 2). Muc chénh 22
diém phan trim R? clng muc giam 29%
RMSE va 33% MAE khang dinh d6 chinh
xac va on dinh vuot trdi ciia PLSR. Du ca
hai déu léch so v6i dudng 1:1, mé hinh
PLSR cho dudng hdi quy bam sat hon va du
béo t6t nhét trong khoang d6 duc trung binh
(4,5-5,5 FNU).

Bdng 2. B chinh xac ciia mo hinh khi su dung tat ca bién dau vao

MO hinh R? RMSE MAE
PLSR 0,75 0,42 0,34
Ridge 0,53 0,59 0,51

D6 tin cdy md hinh bién ddi 15 rét
theo ting khoang gia tri do duc. O muc do
duc thip (3,5 - 4,5 FNU), ca hai mé hinh
déu cho sai sb 16n véi nhiéu diém du bao
léch xa quan tric. Trong khoang trung binh,
d6 chinh xac duoc cai thién, va PLSR duy

Ridge

b
w
[=1]

DO Muc thue do (FNU)

tri phan b diém sat duong hdi quy hon nho
RMSE va MAE thép hon. O mire d6 duc cao
(5,5 - 6,0 FNU), ca hai mé hinh déu c6 xu
huéng danh gia thap, nhung PLSR van thé
hién sai 1éch hé théng nho hon va do chinh
xéc tot hon so voi Ridge (Hinh 3).

PLSR

6.0

oy dodn (FNL

046 dyc thye do (FNU

Hinh 3. B thi phan tan cac mo hinh khi st dung tit ca bién dau vao
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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
twong quan Pearson, PLSR dat duogc hé )
xac dinh R?=0,79, cao hon dang ké so véi

Ridge (R? = 0,65). Pdng thoi, cac chi s6 sai
s6 cuia PLSR ciing thip hon (RMSE = 0,41;
MAE = 0,31) so véi Ridge (RMSE = 0,54;
MAE = 0,47), chtiing t6 kha nang du doan
chinh x4c va on dinh hon trong kich ban nay
(Bang 3).

Bdng 3. B chinh xac ciia mo 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
. i
55 ~ Vg 55 °
=50 / ° =50 . a /}(
- g o /
e >
45 o 4.5 /
4.0 //{/ R 24.0 / e
[~ ‘/ (= i
3.5 3.5 A
3.0 3.0 ;
3 4 5 6

£90 duc t'wic 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 lidu thuc do, thé hién do tin
cdy cao cua két qua wdc tinh tir anh Landsat
- 8 (Bang 3). Nhu vay, budc loc bién dua
trén hé s twong quan Pearson d3 gitp mod
hinh PLSR t6 hop céac thanh phan lién quan
c6 ¥ nghia vat 1y - théng ké 1& rang hon,
phan anh tryc tiép mbi quan hé giita tin hiéu
phé Landsat - 8 va d duc, tir do 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
mo hinh ¢6 kha nang udc tinh d6 duc voi sai
s0 & mirc thip so voi bién d6 bién thién quan
sat dugc trong khu vuc nghién ctru. Trong
bdi canh m6 hinh hoa d6 duc tir anh vé tinh
thuong chiu anh huong ctia nhiéu khi
quyén, do phan giai khong gian va tinh
khong ddng nhat quang hoc ctia nudc, mirc
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sai s& nay duoc xem la chép nhan dugc va
c6 y nghia thyc tién. Xem xét cac nghién
cutru tuong tu ¢ khu vuc dam pha, ven bo va
dung mé hinh tuyén tinh thi hudng tiép can
trong nghién ctru nay dat két qua rat tiém
nang (PLSR, R?=0,79) so véi mo hinh ham
bac hai (R? = 0,72) (Pereyra-Laguna va cs.,
2025), tuyén tinh da bién bac nhat (R? =
0,727) (Liu & Wang, 2019) va ham tuyén
tinh bac nhat (R~ 0,70) (Ouma et al., 2020)
tir anh Landsat - 8. Mot sé nghién ctru khéac
su dung anh Sentinel - 2 c6 d6 phan giai
khong gian cao hon (10 m) nhung két qua
¢6 do chinh xac thdp hon nhu nghién ctru
dung mé hinh stepwise linear regression
(SLR) (R?=10,73) (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 mil.

Diém s6 VIP cho thiy su dong gop
phan cip rd rét cua cac bién phd vao méd
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hinh PLSR udc tinh d6 duc tir anh Landsat dd quan trong tir trung binh dén thép, vOi
- 8 cho dam pha. Dai ¢6 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 Rozo1 v&i VIP ~ 1,18, Rieoo blet 16 rang giita cic nhom bién cho thay goi
vo1 VIP ~ 1,14, Rse1 voi1 VIP ~ 1,08, va y rang viéc udc tinh do duc dua chu yeu vao
Re13 592 v&i VIP ~ 0,98 g?m ngudng quan cac dic diém pho cu thé thay vi phu thude
trong. Trong khi d0, cac bién con lai gdbm vao toan b thong tin phd mot cach dong

Ress s61, Re1z, NDTI, VA Rass cho thiy mirc déu (Hinh 5).
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Hinh 5. Tam quan trong cua c4c bién trong mé hinh PLSR giai doan tdi wu

Do chinh xac mo6 hinh cai thién 1o 3.4. Bién dong do duc theo khong gian tir
nho vai trod chi phéi cua dai d6 - can hong két qua md hinh héa
ngoai, phi hgp véi co ché tan xa nguge Bén d6 d6 duc cho thiy ving c6 gia
manh :[rong khoang 600 N 700 nm khi nong trj d6 duc cao hon tap trung gin nhimng ving
dd chat lo ling tang. Tam quan trong ?ﬁa chiu tac dong manh tir dat lién va giam dan
R2201 va R1609 (SWIR) tiép tuc khér}g vé phia bién ciing nhu trung tdm dam. Ba
dinh d6 nhay cta vung pho né}l doi véi bién diém nong ndi bat gdm: (1) khu vuc cira
d(f)n~g buc xa do hat lo lirng, dong thoi giam song (~8,8 - 10 FNU), phan 4nh tai luong
nhicu tr CDOM va ch}orophyll. Nho do, tram tich 16n; (2) ving nudc ndng canh cac
PLSR véi lya chon bién phu hop tir anh ao nudi thuy san (7,7 - 8,8 FNU) véi cac
La’ndsat - 8 van dat do chinh )féc cao, cho mang duc do nudi tham canh va tai huyén
thay tinh hi€u qua va chi phi thap so vdi cac phu; (3) khu vuc giap dat nong nghiép (6,6
mo hinh phtre tap hodc dit liéu do phan giai - 8,8 FNU) vdi 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
thép hon (4,4 - 5,5 FNU), tao cac dai chuyén
tiép lan vao trung tim, phan anh su khuéch
tan tram tich theo dong chay (Hinh 6).
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BIEN DONG DO DUC PHA TAM GIANG 5m A

2

Hinh 6. Phan bd d6 dyc dugc tinh chuyén tir md hinh PLSR & d6 phan giai khong gian 5 m
(tinh chuyén tir ban d0 goc 30 m cuia anh Landsat - 8 nham lam n6i bat cac vung phan bo) tai ving
nghién ctru. Céc so 1, 2, 3 danh dau Khu vyc 1, 2, 3 twong ing

Su phan bd d6 duc tir ban d6 mo hinh
anh vé tinh (~ 2,5 - 10 FNU) phan anh 10 tac
dong dong thoi cua didu kién tu nhién va
hoat dong nhan sinh véi d0 duc cao hon
quanh ctra séng va khu vuc nudi thiy san
dén chat thai hitu co va tai huyén phi manh
tai ving nudc ndéng, cung cip co s& quan
trong cho quan ly méi trudong va nudi thiy
san.

Du dat két qua tich cuc, nghién ciru
méi thyc hién trong mua kho véi s6 mau
han ché, nén giam kha nang khai quat. Cac
nghién ciru sau s€ md rong dir liéu theo
mua, thitr nghiém trén anh do phan giai cao
(Sentinel-2) va két hop thém thuét toan phi
tuyén hodc dit liéu vé tinh khac (MODIS,
VIIRS) dé kiém ching va theo doi d6 duc
6n dinh hon.

4. KET LUAN

Nghién ciru Gng dung anh vé tinh
trong quan tric do duc nudc tai pha Tam
Giang cho thdy md hinh PLSR (R2 = 0,79;
RMSE = 0,41), két hop véi loc bién, cho do
tin cdy cao hon Ridge. Cac kénh phd ving
d6 - can hong ngoai va hong ngoai song
ngin giit vai trd quyét dinh, phan 4nh mbi
lién hé vat ly gitra chit lo limg va phan xa
quang hoc mat nudc. Ban dd @6 duc xéac
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dinh ba khu vuc c6 d6 duc dang luu y gdm
ctra song O Lau, ving nudi trong thity san
ven bo va khu vuc nong nghiép, noi gia tri
vugt 6 FNU. Nghién ciru nay lan dau tién
chtng minh rang viéc tich hop anh Landsat
- 8 v6i md hinh PLSR di loc bién c6 thé ap
dung rong rai cho giam sat d§ duc vung pha
Tam Giang va m& rong dén cac dam pha
tuong tu. D& nghj trién khai hé thdng theo
ddi dya trén mo hinh nay va bo sung di liéu
theo mua mua dé mé hinh hoan thién hon.
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