Nghién cizu - Ung dung

XAY DUNG QUY TRINH XAC PINH MOQT SO THONG SO
CHAT LUQNG NUOC TU ANH VIEN THAM QUANG HQC
SENTINEL 2 VA SO LIEU QUAN TRAC

PINH LAM THANG®, PINH THI THU HIEN®, CHU VIET THUC®
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WTéng cuc Bién va Hdi ddo, B Tai nguyén va Mai truong
(Z)Tru’éng Dai hoc Dién luc
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Tém tit:

Xdc dinh cdc thdng sé chat lirong nwéc mat tir diz liéu vién tham la mét van dé duoc nhiéu
nha nghién cizu quan tam. Bai bdo nay trinh bay két qua xay dung quy trinh Xdc dinh mét sé
thong sé chdt lirong niréc mat, bao gom dg duc, COD, BODs, NH4* tir anh vé tinh quang hoc
dé phan gidi cao Sentinel 2 MSI va s¢ liéu quan trdc, thi: nghiém cho khu viec séng Hong va
song Puong doan chay qua thanh phd Ha Ngi. Két qua nhdn diroc trong nghién cizu cé thé sir
dung phuc vu theo déi s thay déi ham lhwong cdc thdng sé chdt leong medc mat, cung cap
théng tin dau vao kip thoi phuc vy cdng tac quan Iy, giam sdt chdt heong niedc mat & cde leu

vuc song.

Tur khéa: vién tham, chdt leong mieréc mat, dg duc, COD, BODs, NH4*, Sentinel 2 MSI

1. b3t van dé

Pé danh gia chat luong nudc mit can xac
dinh nhiéu thong sd, trong d6 ¢ cac thdng s6
quan trong nhu d6 duc (turbidity), COD,
BODs va NH4™. Cac phuong phap nghién cuiu
truyén théng sir dung két qua phan tich cac
mau nudc dé xac dinh cac thong sb trén. Mac
du c6 do chinh xac cao, phuong phap phéan
tich mau nudce ciing c6 han ché co ban khi tén
kém thoi gian, cong suc va chi danh gia dugc
cac théng sb chit luong nudc cuc bo tai cac
diém do. Nhitng han ché nay c6 thé duoc khic
phuc khi str dung két hop anh vién tham quang
hoc va s liéu tir cac mau nudc.

Céac nghién cau trén thé gisi va ¢ Viét
Nam cho thdy, mot s théng sé chat lwong
nude, dic biét la chat lo lung hoa tan (TSS),
d6 duc (turbidity), chat diép luc (Chl-a) c6 méi
quan hé chit ché véi gia tri phan xa phd mat
nuéc (Nguyén Thi Thu Ha va nnk, 2018;
Caballero va nnk, 2018; Chen va nnk, 1991;
Elhag va nnk, 2019; Doxaran et al., 2007;
Gholizadeh va nnk, 2016; Trinh Le Hung and
Tarasov, 2016; Trinh Le Hung va nnk, 2020;
Trinh Thi Tham va nnk, 2022). Trén co sé mdi
quan hé nay, nhiéu nghién ciru da sir dung két
hop anh vién tham quang hoc va sé liéu quan
tric dé xac dinh cac thong sé chat lwong nudc,
trong do do chinh xac khi xac dinh ham Iugng
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TSS, d6 duc,...co thé dat trén 80% (Cui va
nnk, 2022; Moore, 2009). M6t sb nghién ctu
ciing thir nghiém xac dinh ham lugng NHa4",
COD, BODs tir dit liéu anh vién tham quang
hoc va siéu pho (Nguyen Thi Binh Phuong va
nnk, 2017; Al-Taani va nnk, 2018; Zhang va
nnk, 2020). C6 thé nhan dinh, phuong phap
két hop st dung dit liéu vién tham va két qua
phan tich cac mau nudc la mot tiép can phu
hop, hd tro hiéu qua cong tac danh gia va giam
sat chat lugng nudc mit.

Bai bao nay trinh bay két qua xay dung
quy trinh xac dinh mét sé théng sb chét lugng
nuéc, bao gom do duc, COD, BODs va NH4*
tor anh vé tinh quang hoc do phén giai cao
Sentinel 2A va s liéu phan tich cac mau nudéc.
Khu vuc thir nghiém duoc lya chon la sdng
Hong va song Pudng doan chay qua thanh phd
Ha Noi. 33 diém lay mau chét lugng nudc va
két qua do phd phan xa hién truong ddng thoi
tai cac diém mau nay duoc sir dung dé xay
dung ham héi quy, sau d6 xac dinh ham lugng
chat lo lung, COD, BODs va NH4* cho toan
b6 khu vire nghién ctiru bang cach st dung anh
Sentinel 2A.

2. Phwong phap nghién ciu

Pé xac dinh mdi quan hé giira phd phan xa
mit nudc va ham luong cac thong sé chat lwong
nudc, trong nghién ciu sir dung két qua do phd
truc tiép tai cac diém Iy mau nudce. Thiét bi do
phd dugc sir dung la may do bac xa phd GER
1500 (Phong thyc hanh Cong nghé dia hinh,
Hoc vién Ky thuat quan sy). Thiét bi GER 1500
cho phép do quang phd dién tir mat nudc trong
dai séng tir cuc tim (UV - Ultraviolet) dén can
hong ngoai (NIR) ung véi dai song tir 350 nm
dén 1050 nm, sb lwong kénh phd 1én dén 512
kénh vai do phan giai phd 1a 1,5 nm. Dit liéu thu
nhan dugc luu theo dinh dang ASCII nham tao
diéu kién d& dang chuyén qua cac phan mém xir

Iy sb lieu khac. Toa d6 cac diém lay mau chat
luong nudce ciing duoc xac dinh biang may GPS
d6 chinh xac cao. Vi du vé phan xa phd tai cac
diém 1y mau nudc bang may do GER 1500 khu
vuc nghién ctru duogc trinh bay trén Hinh 1.

Radian curve (W/m#2/sr/nm)

Hinh 1: Hinh dnh dé thi phan xa phé cua
nuée do bang mdy quang phé GER 1500

33 mau nudc dugc thu thap tai khu vuc
séng Hong va song Pudng doan chay qua
thanh phd Ha Noi. Cac mau nuéc mat duoc
ldy cung vi tri cac diém do phan xa phé hién
troeong va dugc thu thap tai sat mat nuéc ¢ do
sau 0 - 25 cm do nudc mat & do sau lon hon
25 cm khong anh hudng dén pho phan xa mat
nuéc. Vi tri cac diém ldy mau phan bé déu trén
khu vuc nghién ctu nham dam bao thé hién
dugc dic trung phan bd ham luong chit lo
ltng. Cac mau nude dugc lay vao chai nhua
mau t6i, udp lanh va dua vé phan tich trong
phong thi nghiém trong ngay. Qua trinh phan
tich dugc thuc hién tai Trung tdm Khoa hoc,
Cong nghé va Moi truong (COSTE), Ha Noi.

Dé danh gia méi tuong quan giira phan xa
phé mit nuéc va ham luong do duc, COD,
BODs va NH.*, trong bai bao Ilya chon
phuong phap anh ti s6 kénh (band rationing).
Gi4 tri phan xa phd tai cac bugc séng trung
tam dai song can hong ngoai (NIR), do (red),
xanh luc (green) va xanh lam (blue) cung di
liéu 1ay mau tai cac diém do duoc sir dung dé
xay dung ham hoi quy thé hién mdi quan hé
giita pho phan xa mat nude va ham luong chat
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lo ltng. Trén co s6 so sanh hé sé twong quan
(R?), trong bai bao lya chon mé hinh hdi quy
c6 do chinh xac cao nhit dé tién hanh xac dinh
ham lugng cac thdng s6 chét lugng nude cho
toan bo khu vuc nghién cau bang cach sir
dung cac kénh phé phu hop cua anh Sentinel
2. So db quy trinh c¢éng nghé xac dinh ham
lwong cac thong sé chat luong nude trén co so
két hop anh vién tham quang hoc va dit liéu
quan tric duoc trinh bay trén hinh 2.

Bwéc 1: Thu thap dir liéu anh vé tinh
qguang hoc Sentinel 2 MSI khu vuc nghién
ctu, két qua phan tich chat lugng nudc tai cac
diém lay mau va két qua do pho phan xa hién
truong tai vi tri cac diém lay mau chat luong
nudcC.

Anh Sentinel 2 MSI duoc thu thap mién
phi tai website
https://earthexplorer.usgs.gov/.

Dit liéu do phd: sir dung may do quang
phd btc xa GER 1500 dé do truc tiép phan xa
phd mit nudc tai cac diém lay mau.

Dir liéu quan trac, ldy mau: cac mau nudc
mat duoc thu thap ¢ khu vuc nghién ctru duoc
bao quan va duoc van chuyén theo quy dinh
trong Quy chuan ky thuat qudc gia vé chat
luong nuoc mat QCVN 08-
MT:2015/BTNMT.

Két qua do phd hién truong va lay mau
chat luong nudc dugc thyc hién vao ngay
11/12/2021.

Budéc 2: Tién xir Iy (pre-processing) dit
liéu anh vé tinh quang hoc Sentinel 2 MSI. Do
anh duoc thu thap ¢ mace do xu Iy L2A, trong
nghién ctu chi tién hanh hiéu chinh hinh hoc
va hiéu chinh khi quyén dé xac dinh phan xa
phd bé mit nude. Qua trinh xir Iy duoc thuc
hién bang phan mém xu Iy anh thuong mai
ERDAS Imagine 2014.

Buwéc 3: Thiét 1ap md hinh hdi quy tuyén
tinh don trén co s cac anh ti s6 nham thé hién
méi quan hé giita phan xa phd bé mat nude va
ham luong cac thong s6 chit luong nudc.

Phé phan xa mat nuée thu nhan bang may
do quang phé GER 1500 va ham luong cac
thong s6 chat luong nudc tai cac diém do duoc
str dung dé thiét 1ap ham héi quy thé hién méi
quan hé gitra cac dai lugng nay. Trong nghién
ctu tién hanh hdi quy véi cac phuong an khac
nhau, bao gom st dung anh ti sé cua cac kénh
pho (NIR/blue), (NIR/green) va (NIR/red).

Buwdc 4: Banh gia do chinh xac mé hinh
hoi quy. Lwa chon mé hinh héi quy ti uu

Tir cac phuong an hdi quy trong budc 3,
tién hanh so sanh, danh gia dé lua chon mé
hinh hoi quy c6 do chinh xac cao nhat. Viéc
danh gia do chinh xac duoc thuc hién bing
cach sir dung gia tri hé sé R?.

Buwéc 5: Lwa chon cac anh ti s6 kénh phé
pht hop. Ap dung mé hinh héi quy nham xac
dinh ham luong cac thdng sé chat lugng nuée.

Ham hdi quy duoc lua chon trong budc 4
la md hinh chuan dé ap dung véi anh vién
tham quang hoc Sentinel 2A, trong do tac gia
lya chon cac anh ti s6 kénh phu hop dé xac
dinh ham luong cac thdng sé chat lugng nuée.
Ham hdi quy nay cé thé sir dung dé xac dinh
cac théng s chat lugng nurdc tir anh vién tham
Sentinel 2A chup & cac thoi diém khac nhau.
Diéu nay cho phép nguoi quan Iy co thé s
dung ham hdi quy trén phuc vu theo dai, giam
sat dién bién cac théng sb chat luong nudc.

Buwdéc 6: Xay dung ban do phan b ham
luong cac thanh phan gay 6 nhiém nuéc cho
khu vuc nghién cau.

Két qua nhan duoc trong budce 5 duoc sir
dung dé thanh 1ap ban d6 phan bé ham lwong
c4c cac thanh phan gy 6 nhiém nudc mat khu
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vuc nghién ctu. Ban db duoc thanh 1ap bang
phan mém ArcGIS 10.

Anh vé tinh
Sentinel 2
MSI

Két qua do pho phan Ham luong d6 due, COD,
Xa mat nude bang may BODs, NHs* tai cac vi tri Eﬁy
GER 1500 méu
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Xdc dinh cdc théng sé chit lvong nude cho toan
b6 khu vire nghién ctru
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nhiém nudc

Hinh 2: So' do quy trinh xdc dinh mét so
thdng so chat liegng nuwéc tir anh vién tham
Sentinel 2A va sé liéu quan trdc

3. Két qua va thao luan

Khu vuc nghién ciu dugc hua chon la séng
HoNng va song Pubng doan chay qua thanh phé
Ha Noi. Pay 1a hé thng song I6n, chay qua dia
ban c6 mat d dan cu rat cao véi nhiéu nha may,

khu cdng nghiép. So dd vi tri khu virc nghién ciu
duoc trinh bay trén Hinh 3.

Dir liéu vién tham su dung trong nghién
cau la anh vé tinh Sentinel 2A & muc xu |y
L2A, chup ngay 19/12/2021. G muc xit Iy nay,
anh Sentinel 2A da duoc hiéu chinh buc xa,
hiéu chinh khi quyén va chuyén vé gia tri phan
xa bé mat.

Gia tri phan xa bé mit nudc xac dinh bang
may do quang phd bic xa GER 1500 tai cac
dai song can hdng ngoai, do, xanh luc va xanh
lam dugc st dung dé tinh gid tri ti S& pnir/pred,
PNIR/Pgreen, PNIR/poiue. Sau d6, trong nghién cau
tién hanh tinh hé s6 twong quan gita ham
luong cac théng sb chat luong nudc (do duc,
COD, BODs va NH4*) va gia trj cac ti s6 kénh
dé lua chon cac thdng sb co thé xac dinh tur dit
ligu vién tham véi do chinh xac dam bao. Két
qua tinh hé sé twong quan gitta ham lugng cac
thong sb chat luong nudc va cac gia tri ti sb
kénh pnir/pred, PNIR/Pgreen, PNIR/Pbive durgC thé
hién trong bang 1.

Bdng 1: Gid tri hé s6 fiong quan giita ham heong cac thdng o chat liwong medc va gid tri ti 6 kénh

Hé s6 tuong quan Do duc BODs COoD NH,*
PNIR/ Pblue 0.676 0.118 0.227 -0.010
PNIR/ Pyreen 0.603 0.162 0.284 -0.042
PNIR/Pred 0.587 0.124 0.234 -0.018

Tir bang 1 cho thiy, cac théng sé6 COD,
BODs va NH4* ¢o tuong quan rat thap vai gia
tri cac anh ti sb kénh, do vay khong thé sir
dung dir liéu phan xa phé mit nudc dé xac
dinh cac théng s nay. Trong khi d6, théng sb
d6 duc co tuong quan kha cao véi gia tri cac
anh ti sb kénh (gia tri hé sd twong quan déu
cao trén 0.6). Trén co s& nay, trong bai bao st
dung phuong phap hdi quy tuyén tinh dé xay
dung ham hoi quy thé hién méi quan hé giira
C4C gia trj ti s6 phan xa ph nay va ham luong
d6 duc. Dit liéu tai 23 diém quan trac duoc sir

dung dé xay dyng ham hdi quy, 10 diém con
lai phuc vu danh gia @6 chinh xac mé hinh.

Hinh 3: So dé Vi tri khu viee nghién cizu
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Phan tich két qua dat duoc cho thay, théng
s6 do duc c6 mdi twong quan chit ché véi phd
phan xa mat nudc (do bang may do GER
1500), thé hién ¢ gia tri hé s6 R? dat cao & ca
3 phuong an: sir dung ti s6 phd NIR/blue,
NIR/green va NIR/red, twong tng la 0.663,
0.649 va 0.409. Nhu vay, gia tri hé sd tuong
quan R? dbi véi théng sé do duc dat cao nhit
la 0.663 khi sir dung anh ti s6 phd NIR/blue.
Trong khi dé, cac thong s6 con lai (COD,
BODs va NH4*) hau nhu khong c6 médi twong
quan vai phd phan xa mit nudce, thé hién o gia
tri R? dat rat thap (du6i 0.11 ¢ ca ba phuong
an sir dung ti s6 phd NIR/blue, NIR/green va
NIR/red). Nhu vay, viéc su dung phuong phap
ti s6 phd dé xac dinh ham luong cac théng sb
COD, BOD5 va NH4* la khéng dam bao do
chinh xac.

Tur két qua trén, trong bai bao lya chon md
hinh héi quy theo cong thirc (1) dé xac dinh
ham lugng d6 duc cho toan b6 khu vuc nghién
ctru trén co so anh v¢ tinh quang hoc Sentinel
2A chup ngay 19/12/2021. Cac kénh xanh lam
(kénh 2) va can hong ngoai (kénh 8) anh
Sentinel 2A duoc sir dung dé tinh anh ti sb,
sau do xac dinh ham lugng d6 duc theo cong
thizc (1). Anh ti s6 kénh 8/kénh 2 d6i voi anh
vé tinh Sentinel 2A chup ngay 19/12/2021 khu
vuc séng Hong va séng Pudng doan chay qua
thanh phé Ha Noi duoc trinh bay trén hinh 4.

NIR

Turbidity(NTU) =13.264x—+12.283
ue

R2 = 0.663 (1)

Trén hinh 5 trinh bay ban db phan bé ham
luong d6 duc (NTU) trong nudc mat khu vuc
séng Hong va song Pubng doan chay qua
thanh phé Ha Noi xac dinh tir anh vé tinh
quang hoc Sentinel 2A chup ngay 19/12/2021.
Ham lugng d6 duc duoc chia thanh 8 khoang:
nho hon 14 (NTU), 14 - 15 (NTU), 15 - 16
(NTU), 16 - 17 (NTU), 17 - 18 (NTU), 18 - 19
(NTU), 19 - 20 (NTU) va I6n hon 20 (NTU).
Phan tich két qua nhan duoc cho thiy, phan
I6n Iuu vuc sdng Hong va song Pudng doan
chay qua thanh phé Ha Noi co do duc trong
khoang tir 14 - 18 NTU. Céac khu vyc ¢6 ham
luong d6 duc dudi 14 NTU chiém dién tich
khong 16n, phan bé cuc bo ¢ gitra luu vuc
song. Trong khi do, nudéc mat véi ham lugng
d6 duc trén 18 NTU phan bé chu yéu & ven by
séng Hong va song Pubng. Cac két qua nay
ciing phu hop véi két qua phan tich cac mau
nudc tai khu vuc nghién ctu.

Két qua so sanh ham lugng do duc trong
nuéc mit séng Hong va song Pudng doan
chay qua thanh phd Ha Noi xac dinh tir anh
Sentienl 2A va két qua quan trac duoc thé hién
trong bang 2. Tai 10 diém kiém tra, chénh léch
gitra ham lugng d6 duc xac dinh tir anh vé tinh
Sentinel 2A va két qua ldy mau chat luong
nudc dao dong trong khoang tir 0.20 (NTU)
dén 4.61 (NTU). Nhu vay, chénh léch ham
luong d6 duc cao nhét trong thir nghiém nay
dat gan 28%.
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Hinh 4: Anh t7 so kénh 8/kénh 2 (NIR/blue) xdc
dinh tur anh Sentinel 2A khu vi.c nghién cuzu
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Hinh 5: So' d6 phan bé ham liong d@é duc
trong nwéc mat séng Hong, séng Pudng tir

anh vé tinh Sentinel 2A va két qua do phé

hién truong
Bang 2: So sanh ham lwong d¢ duc Xdc dinh tir anh Sentinel 2A va két qua phan tich mau nieéc
. Ham lwong do duc (NTU) Chénh
Toa do i N .
STT T Xac dinh tir anh Két qua lay léch
X (m) Y™ Sentinel 2A mau (mg/l)
1 584228 2332580 15.76 19.01 -3.25
2 585768 2332214 15.41 17.66 -2.25
3 592549 2331080 15.20 13.7 1.50
4 584517 2332564 15.98 13.93 2.05
5 584297 2332568 16.57 11.96 461
6 583791 2332547 15.56 15.36 0.20
7 583327 2332646 16.17 15.58 0.59
8 582870 2332712 15.57 11.355 4.22
9 582662 2332752 16.37 13.705 2.66
10 581776 2333145 16.49 18.55 -2.06
4. Két luan hé chat ch& véi phan xa phd mat nudce, thé hién

Trong nghién cau nay, anh vé tinh
Sentinel 2A chup ngay 19/12/2021 va di liéu
quan tric, bao gom két qua do phd phan xa
mit nudc va két qua phan tich mau nudc dugc
sir dung dé xac dinh cac thong sé chat lugng
nuéc, bao gém do duc, COD, BODs va NH4*
tai khu vuc séng Hong va song Pudng doan
chay qua thanh phé Ha Noi. Két qua nhan
duoc cho thiy, théng sé do duc c6 mbi quan

& gia tri hé sé R? dat cao trong cac md hinh
hdi quy. Trong khi @0, cac thong sé con lai
khong c6 méi quan hé chat ché véi phd phan
xa mat nuéc. Tur két qua nay, trong nghién ciu
da xay dung quy trinh va thir nghiém xac dinh
thong sé do duc cho khu vuc séng Hong va
song Pudng doan chay qua thanh phd Ha Noi.

Két qua nhan duogc trong nghién cau la
ngudn thong tin quan trong gidp cac nha quan
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ly trong theo dai, gidm sét cac thdng s chat
luong nuéc, hd trg cdng tac danh gia chét
luong nudc mat ¢ cac luu vuc song.O

Tai liéu tham khao

[1]. Al-Taani A., Radaided N., Khateeb
W., Bsoul A. (2018). Reservoir water quality:
a case study from Jordan, Environmental
Monitoring and Assessment, 190:604.

[2]. Caballero I., Steinmetz F., Navarro
G. (2018). Evaluation of the first year of
operational Sentinel-2A data for retrieval of
suspended solids in medium- to high-turbidity
waters, Remote Sensing, Vol. 19, 982, 3 - 23.

[3]. Chen Z., Hanson J. D., Curran P. J.
(1991). The form of the relationship between
suspended sediment concentration and
spectral reflectance: its implications for the
use of Daedalus 1268 data, International
Journal of Remote Sensing, Vol. 12(1), 215 -
222,

[4]. Cui M., Sun Y., Huang C., Li M.
(2022). Water turbidity retrieval based on
UAV hyperspectral remote sensing, Water,
14, 128, https://doi.org/10.3390/w14010128.

[5]. Doxaran D., Froidefond J., Lavender
S., Castaing P. (2007). Spectral signature of
highly turbid waters application with SPOT
data to quantify suspended particulate matter
concentrations, = Remote  Sensing  of
Environment, Vol. 81, 149 - 161.

[6]. Elhag M., Gita I.,, Othman A,
Bahrawi J., Gikas P. (2019). Assessment of
water quality parameters using temporal
remote sensing spectral reflectance in arid
environments Saudi Arabia, Water, Vol.11,
556, 2-14.

[7]. Gholizadeh M.H., Melesse A.M.,
Reddi L. (2016). A comprehensive review on

water quality parameters estimation using
remote sensing techniques, Sensors, Vol.16,
2-43.

[8]. Phuong N.T.B, Tri V.P.D., Duy N.B.,
Nghiem N.C. (2017). Remote sensing for
monitoring surface water quality in the
Vietnamese Mekong delta: the application for
estimating chemical oxygen demand in river
reaches in Binh Dai, Ben Tre, Vietnam
Journal of Earth Sciences, 39(3), 256 - 268.

[9]. Trinh Le Hung, Zablotskii V.R.,
Nguyen T.T.N. (2020). Determining the
concentration of suspended sediment in the
lower Day River (Northern Vietnam) using
MSI Sentinel 2 high spatial resolution data,
Izvestiya, Atmospheric and Oceanic Physics,
Vol. 56(12), 1645 - 1652.

[10]. Trinh Le Hung, Tarasov M. (2016).
Evaluation of suspended matter
concentrations in surface water of the Tri An
water reservoir (Viet Nam) using the remote
sensing data, Moscow University Bulletin,
Series 5. Geography, Vol. 2, 38 - 44.

[11]. LiuH., LiQ.,Shi T.,Hu S., Wu G.,
Zhou Q. (2017). Application of Sentinel 2
MSI images to retrieve suspended particulate
matter concentrations in Poyang Lake,
Remote Sensing, 9, 761.

[12]. Moore G. (2009). Satellite remote
sensing of water turbidity, Hydrological
Sciences Journal, 25(4), 407 - 421.

[13]. Zhang Y., Wu L., Ren H., Deng L.,
Zhang P. (2020). Retrieval of water quality
parameters from hyperspectral images using
hybrid Bayesian probabilistic neural network,
Remote Sensing, 12(10), 1567.

[14]. https://earthexplorer.usgs.gov/ (truy
cap ngay 20 thang 6 nam 2022).O

TAP CHi KHOA HQC PO DAC VA BAN PO SO 53-9/2022 63


https://doi.org/10.3390/w14010128
https://earthexplorer.usgs.gov/

Nghién ciu - Ung dung

Summary

A development process for the calculation of water quality parameters using Sentinel
2 multispectral remote sensing imagery and in situ data

Dinh Lam Thang, Directorate of Seas and Islands

Dinh Thi Thu Hien, Chu Viet Thuc, University of Electricity

Trinh Le Hung, Nguyen Thi Thu Nga, Military Technical Academy

The determination of surface water quality parameters from remote sensing data is a matter
of interest to many researchers. This paper presents the results of developing a process to
determine the content of some surface water quality parameters, including turbidity, COD,
BODS, NH4 + from Sentinel 2 MSI high spatial resolution satellite images and in situ data, a
case study in the Red River and Duong River areas flowing through Hanoi city. The results
obtained in the study can be used to monitor the changes in the concentration of surface water
quality parameters, and provide timely input information for the management and monitoring
of surface water quality in the area’s river basins.Q

Keywords: remote sensing, water surface quality, turbidity, COD, BODs, NH4*, Sentinel 2
MSI
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Summary

Inundation risk assessment of world cultural heritage: Case study in Hoi An city
Nguyen  Thi Diem My, Do  Thi Nhung, Pham  Van Manh,
Dang Do Lam Phuong, University of Science, Vietham National University, Hanoi

Tran Quoc Tuan

Monument conservation institute, Ministry of Culture, Sports and Tourism of Viet Nam
Nghiem Van Tuan

Department of National Remote Sensing, Ministry of Natural Resources and Environment

Flood risk is a direct interaction between climate change and society. In the context of
increasing global flood risk, developing a risk assessment model that can effectively support
disaster risk management strategies and policies is essential. This is especially relevant in the
case of World Heritage Sites in terms of their socio-economic value. Although there has been
a large amount of conservation of literature on the topic of world heritage and disaster
mitigation on these sites, the applicability of studies is often limited to single properties or
locations. This study proposes a research model to conduct quantitative and semi-quantitative
inundation risk assessments for immovable heritage sites. The selection and calculation of a
risk index can be used to provide a preliminary assessment of the flood inundation risk for a
World Heritage Site. This research is illustrated through an app for Hoi An City. This case study
is used to discuss various issues related to data requirements, availability and reliability. O

Keywords: World Heritage, Inundation risk, Flood impact, Risk assessment, Hoi An City
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