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Tém tit

Chat lugng nudc vinh Nha Trang nhing nim gan day duoc cai thién. Tuy nhién, qua tran 1ii lich sir trong 30 nim
(thdng 11/2025) méi trudng nude vinh biéu hién dau hiéu bat thuong, duge minh chimg boi ham lwong Chlorophyll-a,
SPM va chi s6 Kd490 ting cao, phan anh anh huong dang ké ctia ngudn vat chat tir dat lién (gia ting dinh dudng, vat chat
lo ling va do duc nude bién). Nhitng bat thuong néu trén duge phat hién thong qua két qua phan tich chét lugng nudc
vinh Nha Trang trong giai doan 2018-2025. Tir két qua phan tich, c6 thé thdy, chat lugng méi truong trd nén xau di, dé
bi ton thuong trude céac tic dong kép tir cac bat thudng ty nhién (mua lii cuc doan) va hoat dong nhan sinh (d6 thi hoa,
du lich). P4y 1a minh chiing 15 rang cho méi lién hé giita bai toan do thi hoa trong bbi canh bién doi khi hau va chit luong
mdi trudng bién ven bo.

Tir khéa: chat luong nude, do thi héa, 1 lut, vién thAm da vé tinh, vinh Nha Trang

Abstract

In recent years, the water quality of Nha Trang Bay has shown an overall improving trend. However, following the
historic flooding event of November 2025 (the most severe in three decades) the bay's water environment exhibited clear
signs of anomaly, as reflected by elevated concentrations of Chlorophyll-a, suspended particulate matter (SPM), and
Kd490 (diffuse attenuation coefficient). These indicators point to a substantial influx of land-derived materials causing
an increase in seawater nutrients, SPM, and turbidity. Such anomalies were identified through an analysis of the Bay's
water quality over the period 2018-2025, which revealed a deterioration in environmental conditions and increased
vulnerability to the combined effects of natural extremes (heavy rainfall and flooding) and anthropogenic pressures
(urbanization and tourism development). These findings highlight the close relationship between urbanization under
climate change and the quality of the coastal marine environment.
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1. it van dé

Trong bbi canh bién do6i khi hau toan cau
ngay cang phtic tap, cac hé sinh thai bién ven bo
dang chiu &p luc 16n tir ca thién tai va hoat dong
nhan sinh. Do dé, viéc giam sat chat luong nudc
bién 1a mot nhiém vu quan trong nham bao vé
moi truong nudc va phat trién bén viing cac
ngudn tai nguyén bién. Vién tham da vé tinh
cung cip mot phuong phap hidu qua dé thu thap
dit liéu vé cac dic tinh vat Iy va sinh hoc cua
nude bién trén dién rong va lién tuc. Qua viéc
phan tich cac tham s6 nhu nhiét dd bé mat nude
bién (SST); ham lwong vat chit lo ling (SPM);
néng d6 Chlorophyll-a (Chlo-a) va hé s suy
giam 4nh sang Kd490, cac nha khoa hoc c6 thé
danh gia duogc tinh trang bién ddi thai tiét; van
dé 6 nhiém, hién twong phti dudng va d6 duc cta
nudce bién. Cac thong s6 nay hién da dugc cong
d6ng khoa hoc qudc té cong nhan, cung cap
ngudn dit lidu toan cau c6 do phan giai cao, lién
tuc theo thoi gian. Tuy nhién, tai Viét Nam, viéc
khai thac va tng dung hiéu qua cac b dir licu
nay trong nghién ctru va danh gia chat luong moi
truong bién van con han ché, dic biét trong canh
bao chit lwong méi trudng nudc trong bdi canh
do6 thi hoéa nhanh va tac dong cua thién tai. Cong
trinh nay nham tap hop bo dir lidu da ndi ¢ trén
va phén tich kha ning tmg dung thuc tién ctia cac
b dir liéu nay, dién hinh 14 phan tich tinh trang
moi truong tai Vinh Nha Trang giai doan 2018-
2025; dic biét 1a tim hiéu va phan tich dit liéu
vién tham thé hién qua chat luong nudc trong
mua 11 lich st vao thang 11/2025.

2. Tai li€u nghién ciru
2.1. Nhigt d¢ bé mdt bién (SST)

SST 14 c6t 18i ctia nhiéu qua trinh trong dai
duong. Nhiéu nén tang vién tham khac nhau da
duogc sir dung dé thu dugc cac san phim SST &
cac quy md khac nhau. Pay 1a bién trang thai
chinh duoc chon dé nghién ctru bién d6i khi hau.
SST dugc st dung c6 d6 phan gidi si€u cao
(MUR) da quy m6 (MUR SST) 1a phan tich toan

cau hang ngay duoc chia thanh luéi & d6 phan
giai ngang 0,01° x 0,01°. Phan tich MUR nhap
cac truy xudt MODIS va tim cach nim bit cac
cau trac SST quy mo nho bat ctr khi nao c6 san
bd san pham SST. MUR da ty 18 cia NASA
thugc nhom SST c6 do phan gidi cao (GHRSST)
két hop dir lidu tir cac ngudn khac nhau. Phién
ban hién tai cua MUR (Phién ban 4.1,
http://dx.doi.org/10.5067/GHGMR-4FJ04,
dugc truy cap vao 1/6/2022) [1]. B dix li¢u SST
nay c6 thé duogc truy cap tu do voi ngudn dir liu
duogc cung cp tir 1/6/2002 dén nay [2].

2.2. Vit chit dang hat lo litng (SPM)

SPM trong nudc mat dugce diéu khién bai mbi
quan h¢ chdt ché ctia nd voi cac van dé lién quan
dén moi truong va khi hau. Cac hat lo ling, séng
hodc khong séng, hitru co hodc vo co, hép thu va
phan tdn dnh sang mat tro1 xuyén qua cot nudc
tang mat, anh huong dén do duc va mau sic cia
nuée [3]. Thuat toan SPM st dung dir liéu phd
phan xa tir xa (Rrs(L)) do bdi v¢ tinh tai cac dai
NIR, do, xanh 14 va xanh lam (NIR-RGB), déng
thoi két hop céc thuat todn cho ca nude duc va
nuodc trong nham phuc vu trich xuét dir liéu toan
cau. Dir liéu SPM tir vé tinh phan 4nh tryc tiép
luong hat lo Itrng hiru co va vo co trong 16p nuéc
bé mat. Thuc té, tai cac vung ven bo va ndi dia,
SPM chu yéu 1a tram tich tir x6i mon bd bién,
dong chay song va su tai huyén phu tir day [4],
[5]. Nguoc lai, tai cac vung bién khoi, cac hat
sinh hoc lo limg chiém wu thé trong 16p nuée bé
mat. Pay 12 mot chi s6 quang hoc, khac véi TSS
(Total Suspended Solids) hay TSM (Total
Suspended Matter) von 1a phép do truc tiép trong
phong thi nghiém bang cach loc va can khdi
luong chit rin lo ling trong mot thé tich nudce
nhat dinh. SPM khong phai 12 phép do truc tiép,
nhung nhiéu nghién ciru d ching minh rang né
c6 mdi trong quan tét voi TSS/TSM do tai chd,
va 6 thé str dung nhu mot proxy dé giam sat do
duc va chét luong nudce trén pham vi rong. Wei
et al. (2021) [4] d4 phat trién thuat toan toan cau
dé wéc luong SPM tir dir liéu VIIRS, cho thay
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sai sO trung binh khoang 2-5 mg/l. Nechad et al.
(2010) [6] ciing dd xay dung cac thuat toan hoi
quy pho bién dé tinh toan SPM tir dit liéu vé tinh.
Mot thach thirc 16n cua dit ligu SPM 14 sy thiéu
hut do may che phu hodc nhiéu tin hiéu, va thuat
todn DINEOF [7], [8] da chung minh hi¢u qua
trong viéc tai tao dit liéu thiéu, giam sai s6 20-
40% so voi cac phuong phap ndi suy truyén
théng. B6 dit liéu SPM c¢6 thé duogc truy cap tu
do voi bo dir liéu tir 02/01/2018 dén nay [9].

2.3. Chlorophyll-a

Chlo-a 14 chi s6 quan trong dé danh gia sinh
khéi thuc vat phu du, ning sudt so cdp va sirc
khoe h¢ sinh thai bién. Thuat toan Chlo-a sir
dung phuong phap chi s6 mau dai duong (OCI),
von da duogc ching minh la on dinh va chinh xéc
hon d6i véi cac ving bién trong (co6 ndéng do
Chlo-a thap) [10]. Cao et al. (2022) [11] d& danh
gia dir liéu VIIRS va cho théy sai sb trung binh
khoang 20-30% so v&i mau nudc thuc dia, dic
biét cao hon ¢ vung nudc duc. Chlo-a hién 1a chi
s6 chuan qudc té dé giam sat hién twong tao nd
hoa, bién dong sinh hoc bién va ning suit so cap
toan cau. Bo dit liu Chlo-a co thé tai vé mién
phi [12] v6i ngudn s liéu bat dau tir 01/01/2018
dén nay.
2.4. Kd490

Kd490 1a hé s6 suy giam anh séng tai budc
song 490 nm, phan anh do trong sudt cua nudc
bién va kha ning anh sang xuyén qua cot nudc,
anh huong truc tiép dén quang hop ctia sinh vat
phu du. Thuat toan Kd490 1a su két hop giita md
hinh dai duong trong (chuan) [13] va md hinh
nuée duc, cho phép trich xuat chinh xéac dir lidu
Kd490 cho ca viing bién trong va ving bién giau
nang sut sinh hoc [14]. Yang et al. (2024) [15]

da phat trién phuwong phap két hop dir liéu
MODIS va Sentinel-2 bang may hoc, cho thay
sai s6 RMSE chi khoang 0,05-0,1 m™. Kd490
hién dugc st dung rong rai trong nghién clru
quang hoc bién, danh gia do trong sudt va chat
lwong nude ven bod. Bo dir liéu Kd490 c6 thé tai
vé mién phi [16] bét dau tir 01/01/2018 dén nay.

Ba bo thong s6 SPM, Chlo-a, Kd490 dugc
hop nhit tir ba cam bién vé tinh VIIRS-SNPP,
VIIRS-NOAA-20, OLCI (Sentinel-3A,
Sentinel-3B) va sau d6 lap day khoang trong dit
liéu bang phuwong phap DINEOF, nh¢ véy tao ra
bo dir liéu toan cau hang ngay, lién tuc va khong
khoang trng véi 6 phan giai 2 km [17]. Trong
do, SPM phan anh lugng hat lo ltrng hitu co va
vo co trong 16p nude bé mit, 13 chi sb truc tiép
vé do trong va tinh trang tram tich; Chlo-a biéu
thi sinh khéi thuc vt phu du, thuong ding dé
danh gia ning suit sinh hoc va hién tuong phu
dudng; con Kd490 1a hé s suy giam 4nh séng
khuéch tan tai budc song 490 nm, phan anh kha
ning xuyén sang va do duc ctia nude bién. Ca ba
tham sb nay duogc truy xut tir dit liéu phd buc
xa ro1 khoi mat nudc (nLw(A), Rrs())) cta cac
cam bién vé tinh VIIRS (SNPP, NOAA-20) va
OLCI, xtr Iy bang hé théng MSL12 v&i cac thuat
todn chuyén biét cho timg tham s6. Sau d6, dir
liéu tir nhiéu vé tinh dugc hop nhat va lip day
khoang tréng bang phuong phap DINEOF, tao
ra bo san phdm toan cdu hing ngay khong
khoang trdng, cung cdp thong tin quan trong
phuc vu giam sat va nghién ciru chat lugng moi
truong bién ven bo cling nhu dai duong [17]. Bé
nghién ciru chat luong nuéc cho vinh Nha
Trang, b dir liéu vién tham da vé tinh d3 duoc
trich xuét (Hinh 1) v&i 292 diém cho SST va 78
diém cho SPM, Kd490 va Chlo-a.



90 Tran Van Chung, Nguyén Hitu Hudn | Tap chi Knoa hoc va Cong nghé Pai hoc Duy Tan 04(77) (2026) 87-95

lllllllllllllllll
ooooooo

WFIWE I0ITE IEIRE 10910, 1IE 109°20F 100720 109°20F

Hinh 1. Ban d6 phan b diém trich xuét dit liéu

3. Két qua phan tich va thao luan

Céc két qua nghién ctru trudng nhiét d6 nude
bién [18] da cho thay SST trung binh nim ctia
vinh Nha Trang da c6 dau hiéu nong 1én, duong
trung binh ndm cia SST trong khoang giai doan
tir (2008-2013) dén giai doan (2014-2018) da
tang thém khoang 0,4°C. Sau nim 2018 dén nay,
SST dang c6 dau hiéu bién dong kha cao [18] va
su dao dong phtrc tap cua SST dugc thé hién qua
su suy giam kha cao trong trung binh nam 2025
(Hinh 3a, d4 cép nhat thém két qua phan tich
nam tir 2023-2025 trong nghién ctru [18] dé nhin
thay 16 xu thé nay).
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Hinh 2. Budng di ciia cac con bdo anh huéng dén vinh
Nha Trang (11/2018 va 11/2020)

Khi phan tich riéng cho SPM tai Nha Trang
cho trung binh thang trong giai doan tir 2018-
2025 [19], [20] (Hinh 3b), nhan thdy c6 3 thoi
diém trung binh SPM dat giai doan kha cao, d6
la 11-12/2018; 11-12/2020 (hai thoi diém chiu
anh huéng cia mia mua va bio chong bio (theo
thong tin tir dir liéu bao [21] thé hién trén Hinh
2)) (Bang 1) va giai doan méi nhat 11/2025 (c6
thé duoc xem 1a 1 lut lich sir anh hudng dén vinh
Nha Trang véi chudi 4 dot 1ii lich sir lién tiép voi
thiét hai kinh té trén 6.000 ti dong [22]) (phan b
SPM cho 11/2025 duogc thé hién trén hinh 6b).

Béang 1. Mudi gia tri SPM trung binh thang cao nhit trong vinh Nha Trang giai doan 2018-2025

Bac 1 2 3 4 5 6 7 8 9 10
SPM(mg/l) 136 124 111 106 103 099 097 091 091 087
Thang 12 11 12 11 1 11 11 10 1 2

Nam 2018 2018 2020 2020 2019 2025 2021 2022 2021 2018
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Hinh 3. Bién trinh trung binh nim trong giai doan (2018-2025) cho (a) SST; (b) SPM; (c) Kd490; (d) Chlo-a

SST theo thing
T T .

+ L
' | L
1 2 3 4 5 L] 7 8 Y 10 1 12
Thang
K490 theo ihiang
T T T T T
1.2
.
1k
- .
Sos s *
=
ES 3
Euﬁ - H g 1
.
04t S . : 'f' 1]
15030 [ |
"*"'l"" """" l """""" Tl T T -~ _-El—,_-l =]
0B o ; = EH =
IR NERE NN
0 L L L L L .
1 2 3 4 6 7 8 o 10 1 12
Thing

SPM theo thing
T T T T

Bl ; S
iy jeisisdd
07-: 4 ? + % é‘ % % ; $ + .
1 2 3 4 ; (Iv 'Il 8‘ 9 10 11 12
Thing
(b)
Chlorophyll-a theo thing
8 ' ]
7L [ ] .
ol S
'é:tﬁ' ! ] 1 -
:4:,. ,,,,, b S o e .,,jl,,,,:,,,l,:
2k : T [} % * l T Q,
%El éé%$$g+i;
I
Thing
(d)

Hinh 4. Cac chi s phan tich chit lvong nudc theo trung binh thang (2018-2025) cho (a) SST; (b) SPM; (c) Kd490;
(d) Chlo-a

Két qua phan tich dit liéu vé tinh bién trinh
nam trong giai doan 2018-2025 (Hinh 3) cho
thdy xu thé bién d6i phtc tap cua thong sd phan
tich va phan tich trung binh thang trén Hinh 4
cho thay chit lugng nudc vinh Nha Trang chiu
su chi phéi rd rét theo chu ky mua va céc hoat
dong nhan sinh tir dat lién duoc trao dbi qua céac
hé thdng song (song Cai va song Tic). Két qua
phan tich cho thay su dao dong phtc tap cia cac
chi s6 moi trudng nudc (ngoai trir SST) tai vinh
Nha Trang vao mua mua, dic biét thé hién rd
nhét 13 thang 11 cac ndm (Hinh 4). Cac phan tich
dit liéu theo muia thé hién rd nhat qua chi s6 SPM
v6i miia mua lii (thang 10-12) 1a giai doan nong

do SPM tang nhanh, kéo theo do duc (dac trung
la Kd490) va Chlo-a ting cao bat thuong. Pang
chu ¥, su gia tang SPM trong mua mua ngay
cang ¢6 xu hudéng manh hon vé cuong do, dac
biét thé hién rd rét trong nim 2025 (Hinh 3).
Hiéu tmg nay co thé lién quan mat thiét dén qua
trinh d6 thi héa va phat trién co so ha téng tai
khu vyc phuong Tay Nha Trang va viéc suy
gidm kha ndng thoat 1 trén toan b luu vuc song
Cai va song Tac. Viéc san 1dp mit bang, xay
dung cac khu d6 thi méi va hé théng duong giao
thong da 1am thay d6i két cau nén dat, suy giam
su thAdm va rt nude ty nhién qua bé mat bé tong
héa, dan dén tdc do rura troi bé mat nhanh hon,
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day lugng lon tram tich min (ngudn chinh cia
SPM) ra moi truong nudc vinh chi sau nhiing
tran mua 16n.

Trong khi SPM bi chi phéi boi cac yéu td vat
1y va thiy van, dién bién cta Chlo-a lai phan anh
mot birc tranh khéc, ¢6 lién quan dén yéu té nhan
sinh va xa hoi. Nguoc véi mua mua I, mua kho
(thé hién rd nhét trong thoi gian tir thang 4-6)
(Hinh 4) von 14 thoi ky nuée vinh trong va tuong
dbi on dinh. Cac phan tich di ghi nhan duoc
trong mua khé nam 2020-2021, Chlo-a trung
binh trong giai doan nay gidam manh, c6 thoi
diém trung binh thang chi dat 0,53 mg/m® (thang
5/2021), thap hon déng ké so véi trung binh
nhiéu ndm (1,48 mg/m°®). Pay 1a giai doan trung
khép véi thoi diém ma cac bién phap gidn cach
xa hoi dugc 4p dung nghiém ngdt (dai dich
COVID-19). Su suy giam dang ké nay c6 thé
duogc giai thich do cac hoat dong du lich, giao
thong thuy va dac biét 1a lugng nude thai sinh
hoat tr cac khu dan cu va khach san ven bién da
tam thoi cat giam ngudn dinh dudng dau vao, tao
diéu kién cho hé sinh thai vinh c6 mét khoang
lang dé phuc hoi chat lugng nude. Sau d6 cac chi
s6 da tro lai quy luat binh thuong, day 1a minh
chimg thyc nghiém rd rang vé tic dong ciia con
ngudi dén méi truong nude vinh.

Phan tich dir li¢u trong nam 2025, gia tri trung
binh phan 16n 6n dinh, nhung tir giita thang 11

trg di tang vot, nhiéu ngay vuot ngudng p93, véi
cuc dai ngay 26/11 dat 14,16mg/m* (Hinh 4b).
Néu xét trung binh thang, SPM thang 11/2025
nam trong nhém cao nhit (ding tht 6) toan chu
ky, chi thdp hon cic dot mua bio nim 2018 va
2020 [19], [20] (Bang 1). Ban d6 khong gian
trung binh thang 11/2025 cho thy khu vuc gan
ctra song Cai co gia tri cuc dai toi 8,08 mg/m®
(109,2188° Pong; 12,2604° Bic), minh chiing
cho tac dong truc tiép ctia dong chay 1ii mang
dat, bun va hitu co ra vinh (Hinh 7b). SST thang
11/2025 van dugc duy tri mire trung binh khoang
27,04 °C (Hinh 6b). Trong khi Kd490 bién dong
manh trong thang 11, véi gia tri ngay 11/11 dat
3,47 m' (tai vi tri 109,2188° Dong; 12,2604°
Bic) (trung binh thang trén toan ving 0,35m™),
vuot ngudng p95 (Hinh 4c¢), con cuyc dai khong
gian cho trung binh thang 1én t¢1 2,02 m™ ¢ vung
ctra song (109,2188° Pong; 12,2604° Bic) cho
thiy nudc kha duc (Hinh 8b). Chlo-a ciing ghi
nhén nhiéu dot vuot ngudng canh bdo, dac bict
trong thang 11 vé&i chudi dai gia tri vuot p95
(Hinh 4d). Pinh diém vao ngay 05/11/2025 dat
97,97 mg/m® (truy xuit tir b co s& dit licu
NOAA [12]) (so v6i trung binh thang 11/2025 1a
4,42 mg/m®), trong khi ban d6 khong gian theo
trung binh thang 11/2025 (Hinh 9b) cho thay cuc
dai co thé dat tGi 24,62 mg/m?® tai khu vuc
(109,2813° Pong; 12,1979° Bic), phan 4nh tinh
trang pht dudng cuc bo.

L L L I L
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K494 - PSR tieh Bt 10 (i s phin b Oi ipn)
Vinh Nhu Trang (N5 31120250

(c (d)
Hinh 5. Chudi bién trinh theo thoi gian ngay trong nam 2025: (a) SST, (b) SPM, (c) Kd 490 va (d) Chlo-a

Hinh 9. Phan b6 ham lugng Chlo-a cho mua mua: (a) 10/2025; (b) 11/2025; (c) 12/2025
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Céc bt thuong nhan dinh ¢ trén vao thang
11/2025 cho thay sy tring khép véi tran 1ii lich
su tai Khanh Hoa. Theo Bai Khi tuong thiy van
tinh Khanh Hoa, sang 17-11, toan tinh ¢6 mua
vira, mua to, ¢6 noi mua rat to; lugng mua phé
bién tir 100 dén 150 mm, c6 noi trén 200 mm;
gy ngap sau hon 1 mét [23]. Chudi sé liéu bét
thuong trong thang 11/2025 phan anh rat 13 tac
dong cua tran 1 lich str, dong thoi cho thdy mdi
lién hé chat ch& giita bién dbi ty nhién va qua
trinh d6 thi héa & phuong Tay Nha Trang. Viéc
md rong d6 thi nhanh chong voi mat d xay dung
cao, bé tong hoa mat dat da lam giam kha ning
thdim nudc tu nhién, khién dong chay mat tap
trung manh khi mua 16n. Trong khi do, song Céi
va song Téc — hai truc thoat 1ii chinh — lai bi thu
hep 1ong song do 14n chiém, bdi lang va xay
dung cong trinh ven song, din dén kha ning
thoat 1l suy gidm. Bo dir 1iu phan tich cho thang
11/2025 da thé hién duoc cac tac dong cua tran
1ii vé hé qua cua d6 thi hoa chua danh gia dung
mtrc tac hai & phuong Tay Nha Trang va su suy
giam kha nang thoat 1 ciia song Cai, song Tic
d6i v6i chat lugng moi trudng bién ven bo.

4. Két luén

Qua phan tich chudi dir liéu vién tham giai
doan 2018-2025, c6 thé thay chit lwong nudc
Vinh Nha Trang trong hai nim gan day 2024-
2025 dang xau di bat thuong, dic biét khi két
hop véi hién tugng khi hau cuc doan.

Niam 2025 1a mét trudong hop dién hinh cho
thiy chat luong nudc tai vinh Nha Trang chiu tac
dong manh mé tir cac su kién cuc doan trén dat
lién. Tran 1i lich st thang 11/2025 d3 1am bién
dong rd rét cac thong sé moi truong: Chlo-a ting
cao phan anh tinh trang pht dudng, SPM vugt
ngudng cho thdy dong chay mang nhiéu vat cht
lo limg ra bién, va Kd490 tang manh minh chimg
cho do duc nudc bat thuong. Nhitng bién dong
nay khong chi 1a hé qua cta thién tai ma con gan
voi qua trinh d6 thi héa nhanh & phuong Tay
Nha Trang va sy suy giam kha nang thoat 1t ctia

cac hé thong séng chinh (song Cai, song Tac).
Qua do, dit liéu nam 2025 thé hién mbi lién hé
chat ché gitra quan 1y dat lién va chit lugng moi
truong bién ven bd, dong thoi can ¢ bién phap
giam sat lién tuc, tich hop va ¢ chién lugc tng
pho dai han trong cong tac bao vé hé sinh thai
bién Nha Trang.

Céc phan tich két qua nghién ctru nam 2025
ngoai cung cap dit liéu dinh luong vé bién dong
mai truong bién con nhan manh tdm quan trong
clia viéc giam st lién tuc, tich hop nhiéu ngudn
dit liéu vién tham va quan tric tai chd, nham
nhan dién som cac bat thuong va bao vé méi
truong bién Nha Trang trong bdi canh bién d6i
khi hau.

Loi cdm on: Cong trinh nay dugc thyc hi¢n
v6i su hd tro kinh phi tir d& tai “Nghién ctru cac
giai phap gidm sat bién dong phuc vu bao ton da
dang sinh vat day ving ven bién Nam Trung B
Viét Nam dudi tac dong cua qua trinh d6 thi hda”
(mé s6 NDT/ITA/24/09). Nhém tac gia xin tran
trong cam on NOAA CoastWatch/ERDDAP va
NASA JPL PO.DAAC & GHRSST da duy tri va
cung cip truy cdp md dén cac san pham dit liéu
vé€ tinh.

Tai liéu tham khao

[1] Chin, T. M., Vazquez-Cuervo, J., & Armstrong, E.
M. (2017). A multi-scale high-resolution analysis of
global sea surface temperature. Remote Sensing of

Environment, 200, 154-169.
https://doi.org/https://doi.org/10.1016/j.rse.2017.07.
029

[2] NASA JPL. (2002-present). Multi-scale Ultra-high
Resolution (MUR) SST Analysis fv04.1, Global,
0.01°, 2002-present, Daily
(https://coastwatch.pfeg.noaa.gov/erddap/griddap/j
pIMURSST41.html)

[3] Kirk, J. T. (1994). Light and photosynthesis in
aquatic ecosystems. Cambridge university press.

[4] Wei, J., Wang, M., Jiang, L., Yu, X., Mikelsons, K.,
& Shen, F. (2021). Global Estimation of Suspended
Particulate Matter From Satellite Ocean Color
Imagery. Journal of Geophysical Research: Oceans,
126(8), £2021JC017303.
https://doi.org/https://doi.org/10.1029/2021JC017303

[5] Yu, X, Lee, Z., Shen, F., Wang, M., Wei, J., Jiang,
L., & Shang, Z. (2019). An empirical algorithm to


https://doi.org/https:/doi.org/10.1016/j.rse.2017.07.029
https://doi.org/https:/doi.org/10.1016/j.rse.2017.07.029
https://coastwatch.pfeg.noaa.gov/erddap/griddap/jplMURSST41.html
https://coastwatch.pfeg.noaa.gov/erddap/griddap/jplMURSST41.html

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Tran Van Chung, Nguyén Hitu Hudn | Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 04(77) (2026) 87-95 95

seamlessly retrieve the concentration of suspended
particulate matter from water color across ocean to
turbid river mouths. Remote Sensing of
Environment, 235, 111491,

Nechad, B., Ruddick, K. G., & Park, Y. (2010).
Calibration and validation of a generic multisensor
algorithm for mapping of total suspended matter in
turbid waters. Remote Sensing of Environment,
114(4), 854-866.

Beckers, J.-M., & Rixen, M. (2003). EOF
calculations and data filling from incomplete
oceanographic datasets. Journal of Atmospheric and
oceanic technology, 20(12), 1839-1856.

Alvera-Azcérate, A., Van der Zande, D., Barth, A,
Dille, A., Massant, J., & Beckers, J.-M. (2025).
Generation of super-resolution gap-free ocean
colour satellite products using data-interpolating
empirical orthogonal functions (DINEOF). Ocean
Science, 21(2), 787-805.

NOAA NESDIS STAR. (2018-recent). Suspended
Particulate Matter (Gap-filled DINEOF), NOAA S-
NPP NOAA-20 VIIRS and Copernicus S-3A OLCI,
Science Quality, Global 2km, 2018-recent, Daily
(https://coastwatch.pfeg.noaa.gov/erddap/griddap/no
aaCWNPPN20S3AspmSCIDINEOF2kmDaily.html).

Wang, M., & Son, S. (2016). VIIRS-derived
chlorophyll-a using the ocean color index method.
Remote Sensing of Environment, 182, 141-149.
https://doi.org/https://doi.org/10.1016/j.rse.2016.05.001

Cao, Z., Ma, R., Pahlevan, N., Liu, M., Melack, J.
M., Duan, H., Xue, K., & Shen, M. (2022).
Evaluating and optimizing VIIRS retrievals of
chlorophyll-a and suspended particulate matter in
turbid lakes using a machine learning approach.
IEEE Transactions on Geoscience and Remote
Sensing, 60, 1-17.

NOAA NESDIS STAR. (2018-recent). Chlorophyll
(Gap-filled DINEOF), NOAA S-NPP NOAA-20
VIIRS and Copernicus S-3A OLCI, Science Quality,
Global 2km, 2018-recent, Daily
(https://coastwatch.noaa.gov/erddap/griddap/noaac
WNPPN20S3ASCIDINEOF2kmDaily.html).

Mueller, J. L. (2000). SeaWiFS algorithm for the
diffuse attenuation coefficient, K (490), using water-
leaving radiances at 490 and 555 nm. SeaWiFS
postlaunch calibration and validation analyses,
part, 3(11), 24-27.

Wang, M., Son, S., & Harding Jr., L. W. (2009).
Retrieval of diffuse attenuation coefficient in the
Chesapeake Bay and turbid ocean regions for satellite
ocean color applications. Journal of Geophysical
Research: Oceans, 114(C10).
https://doi.org/https://doi.org/10.1029/2009JC005286

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Yang, Y., Wang, Z., Chen, P., Shen, X., Kong, W.,
Huang, G., & Shu, R. (2024). High-resolution ocean
color reconstruction and analysis focusing on Kd490
via machine learning model integration of MODIS
and Sentinel-2 (MSI). Frontiers in Marine Science,
11, 1464942.

NOAA NESDIS STAR. (2018-recent). Kd490
(Gap-filled DINEOF), NOAA S-NPP NOAA-20
VIIRS and Copernicus S-3A OLCI, Science Quality,
Global 2km, 2018-recent, Daily
(https://coastwatch.noaa.gov/erddap/griddap/noaac
WNPPN20S3AkdSCIDINEOF2kmDaily.html

Liu, X., & Wang, M. (2022). Global daily gap-free
ocean color products from multi-satellite
measurements. International Journal of Applied
Earth Observation and Geoinformation, 108,
102714.

Chung, T. V., Tien, N. M., Khang, N. H. T., Tuan,
L. C., & Minh-Thu, P. (2024). Sea Surface
Temperature Variability in NHA Trang Bay, Viet
Nam: Patterns and Mechanisms. Asian Journal of
Fisheries and Aquatic Research, 26(7), 1-11.
https://doi.org/10.9734/ajfar/2024/v26i7779

Tran Van Chung. (2025). Bién dong ham lugng vat
chat lo ling theo thoi gian & vue nudc Nha Trang
qua dir liéu vién tham. Ky yéu hgi nghi, 50 nam
Thanh tyu va thach thizc trong nghién cizu Khoa hoc
va Cong nghé bién (Ha Ngi 18/4/2025) (324-333),
Nha xuat ban Khoa hoc ty nhién va Cong nghg,
ISBN: 978-604-357-366-4.

Tran Van Chung. (2025). Giam sat ham luong vat
chit lo ling vuc nuéc Nha Trang bang dir liéu vién
tham da thoi gian (2018 — 2024). Bdn tin Khoa hgc
Cong nghé & Péi méi sang tao thugc S Khoa hoc
va Cong ngh¢é Khanh Hoa, 3, 25-31.

Research, U. C. f. A. (n.d.). IBTrACS: Tropical
cyclone best track data. Climate Data Guide.
Retrieved April 16, 2026 from
https://climatedataguide.ucar.edu/climate-
data/ibtracs-tropical-cyclone-best-track-data

Hién Luong. (2025, 15/12/2025). Thién tai khoc liét
tai Khanh Hoa nam 2025 gdy thiét hai trén 6.000 t/
dong. Bao Thanh Nién online. Retrieved
29/04/2026, from https://thanhnien.vn/thien-tai-
khoc-liet-tai-khanh-hoa-nam-2025-gay-thiet-hai-
tren-6000-ti-dong-185251215164812173.htm

Hiéu Giang & Tién Thing. (2025). Khanh Hoa nhiéu
noi ngdp sdau hon Im do mua lii. Bao Sai Gon Giai
Phéng Online. https://www.sggp.org.vn/khanh-hoa-
nhieu-noi-ngap-sau-hon-1m-do-mua-lu-
post823946.html (21h 17/11/2025).


https://coastwatch.pfeg.noaa.gov/erddap/griddap/noaacwNPPN20S3AspmSCIDINEOF2kmDaily.html
https://coastwatch.pfeg.noaa.gov/erddap/griddap/noaacwNPPN20S3AspmSCIDINEOF2kmDaily.html

