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Tom tit:

Tinh todn dé thau quang (SD) ciia nwoc si dung dit liéu anh vé tinh la mgt trong nhiing umg dung
co ban ciia cong nghé vién tham cho méi triong nwée. Gidm sat sw bién déng cia SD trong nuée
song theo khong gian va thoz gian gitip chiing ta hiéu ré trang thai cia moi truong nwoc va danh
gid dinh heong vé nguon goc cung nhu qud trinh vdn chuyén cdc chdt 6 nhiém cia dong song
Nghién ciru nay sir dung cdc két qua do phé phan xa va SD tai séng Hong doan qua thanh phé Ldo
Cai dé xdy dung phwong trinh tinh todn SD tir dit liéu dnh vé tinh Sentinel-24 (S24). Két qud cho
thay SD ¢6 quan hé chdt ché véi ty sé kénh 5 (705 nm) trén kénh 4 (665 nm) cia anh S24 bang
phirong trinh ham mii (R? = 0,89, RMSE = 0,12). So d6 phdn bé SD ciia mfoc séng Hong tinh todn
e tir dnh thé hién ré sw thay doi theo mila va theo khéong gian ciia thong s6 nay: a) SD thap trong
mila mua va cao trong mia khé,; b) SD thap tai dong chinh ciia séng Hong va cao hon tai cac nhanh
song trong ving. Phirong phdp va két qua trinh bay nghzen cuu trong nghién ciru nay can dirge bo
sung va dp dung cho toan hé thong séng nham gép phan cung cdp cdc théng tin dinh leong hitu hiéu
cho viéc gidm sdt chat liwong nwée xuyén bién gioi.

1. Mé dau

bénh gia chét lugng nudc la nhiém vu bat
budc khong thé thiéu duoc trong bat ky mot b
luat nao lién quan dén bao vé mdi trudng cia cac
qudc gia trén thé gidi noi chung va Viét Nam noi
riéng [1]. Viéc dua ra cac danh gia mang tinh
dinh luong vé chat luong nudc la mot yéu td vo
cung can thiét trong viéc quan 1y tai nguyén
nudce dya trén co sé khoa hoc. Mot trong nhiing
budc quan trong dé danh gia chat luong cua cac
con song 14 mé ta qua trinh van chuyén trim tich
cua chung — nhiém vu nay dugc coi nhu 1a mot
quy dinh bt budc trong chién luoc quan 1y chat
luong nudc & hau hét cac quic gia [2]. Do thau
quang (hay con goi la do trong) cia nudc la mot
dic tinh quang hoc ctia nudc lién quan mat thiét
dén cac hop phan khéc co trong mdi truong nudc
nhu chét rin lo lung, cac chit hitu co hoa tan,
céc chat dinh dudng,... Phan bd trong khong gian
d6 thau quang (SD) ctia nude song phan anh rd

qua trinh vin chuyén trim tich va cac chat 6
nhidm cua dong song, cac ngudn thai ven bd néu
¢6. Chi sb nay ciing co thé duoc sir dung dé
nghién ctru sy c6 mit cua cac chat dinh dudng va
tai luong chét ran trong moi trudng nude [3],
ddng thoi nod ciing 1a co s khoa hoc trong cac
nghién ctru sy thay doi méi truong nudc lién
quan dén qua trinh trim tich, dong luc dong song
nhu sy thay d6i hinh thai long song hay tac dong
cua viéc xay dung va van hanh cac cong trinh
thiy van trén song [4-5].

S6ng Hong 1a con song 16n nhat & mién Bic
Viét Nam véi chiéu dai hon 1.000 km va duge
danh gia la mot trong 10 dong song co tai luong
nude va phu sa 16n nhét thé gioi [6]. Song Hong
12 ngudn cung cap dinh dudng chu yéu cho néng
nghiép & Bong bang song Hong - mot trong
nhung vung ddng bang c6 mat do dan sb cao
nhat trén thé gidi, do 6 song Hong dong mot vai
trd vO cung quan trong trong qué trinh phat trién
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kinh té - xa hoi khong chi cua Viét Nam ma cua
ca khu vuc ASEAN. Tuy nhién, véi dic diém co
t6i trén 50% ngudn nude clia song xuat phat tir
ngoai bién gi6i nén song Hong doan qua nudc ta
cuc ky nhay cam v6i moi hoat dong lién quan
dén khai thac va st dung ngudn nudc tir phia
thuong luu. Trong cac nghién ctru gan ddy, Song
Hong duoc danh gia 1a mot trong nhitng vi du
dién hinh v& mot hé théng song chiu nhimng tac
dong nghi€ém trong tir cac hoat dong nhan sinh
nhu xay dung dap thuy dién, khai thac cat long
song, do thi hoa va cong nghiép hoa ven sdng [7-
9]. Theo Bao cdo méi trudng qudc gia nam 2012
[10] thi chit lugng nudc song Hong hién nay
dang bi de doa nghiém trong badi nudce thai sinh
hoat va nudc thai cong nghié€p khi chdy qua cac
khu vuc d6 thi. Do d6 viéc phat trién va ung
dung cac k¥ thuat dinh luong vao giam sat chat
lwong nude cua song Héng, dac biét 1a khu vuc
bién gi6i 13 vo cung can thiét dé quan 1y chat
lugng nude song ciing nhu cac van dé khai thac
nudc cua dong song.

Ung dung cong nghé vién tham nghién ciru
SD da duoc tién hanh trén thé gidi tir cudi thap
ky 70 cua thé ky 20 va cho dén nay da tro 1én
phé bién va dat dugc nhitng thanh twu dang ké.
D3 c6 rat nhiéu thuét toan sir dung cac kénh phd
riéng 1¢ hay ty s6 cac kénh ph6 phan xa tir cac dit
lidu vé tinh da phd khac nhau dé tinh toan SD
[11]. Dién hinh nhu c4c thuit toan dua trén ty 18
dai phd xanh lam/d6 [12 - 13] hay nhu ty 18 dai
phé xanh luc/do [14 - 15] d3 duoc 4p dung thanh
cong trong tinh toan SD cho ving nude bién ven
bo hay hd nudc ngot. Tuy nhién, do dic tinh la
dong chay thudng xuyén, ¢ sy pha tron cac chat
hoa tan, lo ling & cac ty 1¢ khac nhau nén viéc
ap dung cac thuat toan noéi trén vao tinh toan SD
cua nudc song con chua chinh xac. Pac biét, do
kich thudc cua dong chay séng thuong hep vé
chiéu ngang nén céc dit liéu anh vé tinh st dung
dé tinh toan SD can hoi tu du su phu hop cta ca
hai yéu t6: d6 phan giai khong gian va d6 phan
giai buc xa.

V¢ tinh Sentinel-2A (S2A) méi dugc phong
1én quy dao vao thang 6 ndm 2015 bdi Co quan

Vii tru Chau Au (ESA) nén it duoc dé cép trong
cac nghién clru giam sat moéi trudng nudc trén
thé gi6i [16] va gan nhu rat it st dung trong céc
cong bd trong linh vuc nay tai Viét Nam. Mac du
duoc thiét ké cho muc dich giam sat su dung dat
va thay d6i do che phu dat & quy mé qudc gia va
toan cau, song v6i do phan giai khong gian cao
(chi 10 m cho mot s6 kénh phd) va thiét ké kénh
phd chuyén biét cho vung cén hong ngoai (co
nhiéu diém twong ddng véi anh vé tinh MERIS,
vé tinh duoc ESA phat trién trudc d6 dé giam sat
moi trudng bién), S2A dugc danh gia 1a mot dir
liéu phu hop dé nghién ctru, giam sat moi truong
nudc, dac biét 1a cac vung nudc ndi dia [17].

Xuét phat tir thuc tién néu trén, nghién ctru
nay duogc tién hanh nham xay dung phuong trinh
tinh toan SD cua nu6c song Hong doan qua
thanh phd Lao Cai tir dir liéu anh vé tinh Sentinel
2A dya vao moi quan h¢ thyc nghiém gitra SD va
phd phan xa mit nudc (py) do duoc cung thoi ky
tai hién truong. Phuong trinh thu dugc tiép do
dugc 4p dung dé tinh toan SD tir cic canh anh
S2A thu duoc trong nam 2018 dé 1am rd sy thay
d6i cua thong sd nay trong khong gian va thoi
gian.

2. Phwong phap nghién ctru

2.1. Phwong phdp do pho phdn xa mdt nwéc

SD va p,, cua nudc song Hong doan qua
thanh phd Lao Cai dugc do dong thoi vao hai dot
khao sat thuyc dia: dot 1: ngay 23/03/2018 va
ngay 01/04/2018; dot 2: ngay 29/07/2018 va
ngay 10/08/2018. Tong s 64 dit lidu tir cac diém
khao sat cua 04 ngay do néu trén dugc thu thap
trong vong 1 gio trude va sau thoi gian vé tinh
S2A chup anh (khoang 10:20 AM) vung nghién
ctru. Hinh 1 thé hién vi tri cta 64 diém khao sat
duoc dinh vi bﬁng may dinh vi GPS cAm tay.

Phuong phap phd bién nhat dé do do thau
quang nuéc dugce dua trén cac nguyén tic tdp
trung anh sang. Theo d6, do thdu quang cua nudc
dugc do truc tiép trén song bang dia Secchi
chuan (Model 58-B10) duong kinh 20 cm cua
hang Wildco (Hoa Ky) theo phuong phap cua

23 TAP CHi KHOA HOC

TAP CHi KHOA HOC PO BAC VA BAN DO SO 38-12/2018



Nghién ciiu -

Lind [18], cu thé 1a do do sdu ma ¢ do dia Secchi
xudt hién hodc bién mat trong quan sat thing
dirng tr mat nudce.

py, dugc do ¢ goc chiéu 40-45° theo hudng
130-135° so voi hudng chiéu ctia mat troi theo
phuong phap cia Mobley [19] st dung may do
buc xa hién truong GER 1500 c6 d§ phan giai 1
nm cho dai séng tir 300 dén 1050 nm. Theo do,
phd phan xa ciia mat nude duoc tinh toan bang

phuong trinh (1) dudi day:
Le(A) = Ly () ()

Pw=Ry@)— 71

Trong do: py, la pho phan xa cua mat nude
duoc do ngay trén bé mit nude co don vi la %;
Rp()») la hé so phan xa anh hudng boi bau troi
duge cung cip theo nam boi Field Spectroscopy
Facility (http://fsf.nerc.ac.uk/); Ly(A) 1a hé so
phat xa thu duoc ciia mat nude tai diém do;
Lsky(k) la hé sO phat xa cua bau troi thu duogc tai
thoi diém do; L(1) 1a hé s6 phat xa thu dugc cia
bé mit vat phan xa chuan (panel). (Xem hinh 1)

Trong nghién clru nay, cac dir liéu thu dugc
ngay 01/04/2018 va 10/08/2018 duoc dung deé
xay dung phuong trinh tinh toan SD, céc dit liéu
do ngay 23/03/2018 va 29/07/2018 duogc su
dung dé¢ danh gia do chinh xac cua phuong trinh.

& Biém thye dia ngdy 23/03/2018 va 01042018
J Diém thye dia ngdy 29/07/2018 va 10/08/2018

g

Ung dung

py, thu duoc vao ngay 10/08/2018, ddng thoi véi
thoi gian v€ tinh S2A chyp anh vung nghién ctru
dugc sir dung dé danh gia do chinh xac cuia
phuong phap xtr ly anh.

2.2. Phwong phdp xw ly dnh vé tinh

Vé tinh S2A chup anh doan séng Hong qua
thanh phd Lao Cai vao khoang 3:20 GMT (tuong
ung véi 10:20 gio dia phuong) trong hé toa do
WGS 84, mui 48N voi d6 phan giai khong gian
12 10 m, 30 m va 60 m tuy theo kénh phd. Trong
nghién ciru nay, 8 canh anh S2A thu dugc vao
cac thoi diém khac nhau, c6 d6 che phi may
dudi 10% duoc tai mién phi tir trang web cia
ESA (https://scihub.copernicus.eu/dhus/) dugc
sir dung (bang 1). Tt ca cic canh anh sir dung da
duoc hiéu chinh hinh hoc va btrc xa dé dua dir
lidu vé gia tri d6 phan xa ngoai bau khi quyén
(TOA-reflectance) boi ESA trude khi dén tay
nguoi st dung nén trong nghién ctru nay phuong
phap xur Iy anh chu yéu 13 hiéu chinh khi quyén
dua vao phuong phép loai trir diém den (Dark
object subtraction) duoc dé xuit boi Chavez [20]
- day la phuong phap don gian nhung mang lai
d6 chinh xé4c cao trong nghién ctru chét luong
nude st dung dir liéu anh v¢ tinh [21-23]. (Xem
bang 1)

2.3. Phwong phdp phén tich théng ké va ldp
so do

ke fe- T

Hinh 1: Vi tri diém do trén séng Hong doan qua thanh phé Lao Cai trong 2 dot khdo sat
trén anh mau gia cua Sentinel 24 (11:4:3) thu dwoc vao ngay 10/08/2018
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Céac phép phan tich théng ké, hdi quy trong
nghién ctru dugc thuc hién st dung phén mém
IBM SPSS Statistics 20, trong d6 két qua phan
tich déu dya trén 95% phan bd cua cac chudi sd.
Céc thong sb théng ké co ban nhu: gia tri trung
binh, gi tri 16n nhat, gia tri nho nhat, gia trj 1éch
chuan, hé sd xac dinh (R?), sai sd toan phuong
trung binh (RMSE), hé sé goc (slope), hé sb
chin (y-intercept) déu duogc tinh toan st dung
cac phép hoi quy tuyén tinh trong phdn mém
nay.

So dd phan bd khong gian SD cua nudc song
Hong doan qua thanh phd Lao Cai dugc thanh
1ap dua trén phuong phap phan bd xac suit cia
bién ngau nhién str dung modul phan manh mat
dd (density slicing) trong ENVI 5.3 va bién tap
trong ArcGIS 10.3.

3. Két qua nghién ctru

3.1. Méi quan hé giva d thiu quang ciia
nwdc song va pho phdan xa mdat nudc

Két qua do SD ctia nuée séng Hong doan qua
thanh ph6 Lao Cai vao 2 dot khao sat cho thdy
nudc song khu vuc nay cé do duc cao, SD chi
khoang 10 cm dén 33,2 cm, trung binh dat 24,2
cm, d6 léch chuén gilra cac diém do vao khoang
1,6 cm trong ca 2 mua (mua mua ing voi gia tri
do thang 8 va mua kho ung véi gia tri do thang

4). Gia tri SD do duoc ciing thé hién su thay doi
theo mua cua thong s nay, SD cua nudc song
vao mua kho (thang 4/2018) cao gan gap 2 lan so
voi gid tri SD do dugc vao mua mua (thang
8/2018). Cu thé, SD ciia nudc song vao thang
4/2018 dao dong trong khoang tir 27 cm — 36 cm,
trung binh khoang 30,5 cm trong khi d6 SD vao
thang 8/2018 giam kha manh v&i gia tri thap
nhat chi 10 cm, gia trj 16n nhat 13 17 cm va gia
tri trung binh dao dong khoang 14 cm (bang 2).
Diéu nay cho thiy nudc song vao mua mua co
nhiéu vat chit lo ling hon nudc séng vao mua
kho.

Dic trung phd phan xa mit nudc py cua 64
diém do trén song Hong doan qua thanh phd Lao
Cai dugc thé hién trong hinh 2 dudi ddy. Theo
d6, pho phan xa cia nude song Hong co cac dic
diém dién hinh cua vung nudc duc vdi sy léch
phai cua gia tri phan xa cuc dai trong vung song
tir 550-700 nm [24-25] va gia tri phan xa cuc dai
0 vung song do (~650-690 nm). Dya trén vi tri
phan bd ctia cac kénh phd cia anh S2A, cac kénh
phé tmg véi diém cuc dai (peak) ciia phd phan
xa mat nude l1a kénh 3 (xanh luc), kénh 4 (do)
trong khi kénh 5 va kénh 6 (trong dai song can
hong ngoai, tmg v4i 705 va 740 nm) phan bd gan
v6i diém cyc tiéu cua Pw- Nguoc voi xu hudng
dao dong cua SD, gia tri r,, cia mat nudc co xu

Badng 1: Cac anh vé tinh su dung trong nghién ciru

STT Anh Ngay
1 L1C_T48QUK_A013929 20180221T035040 21/02/2018
2 L1C_T48QUK_A014072_20180303T033815 03/03/2018
3 L1C _T48QUK _A014787 20180422T033845 22/04/2018
4 L1C_T48QUK_A015788_20180701T033710 01/07/2018
5 L1C_T48QUK_A016360_20180810T034602 10/08/2018
6 L1C_T48QUK_A016932 20180919T033653 19/09/2018
7 L1C_T48QUK_A017504_20181029T034246 29/10/2018
8 L1C_T48QUK_A017933_20181128T034057 28/11/2018

Bang 2: Két qua do dj thau quang ciia nwée séng trong 4 ngay khdo sat

Dot khao sat N Gi4 tri nhé nhat | Gia tri 16n nhit | Gia tri trung binh | D 1éch chuin
23/03/2018 20 27.7 332 30.8 1.38
01/04/2018 20 27 36 30.5 1.85
29/07/2018 12 19.2 239 21.7 1.4
10/08/2018 12 10 17 14 2.04
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huéng cao hon trong mia mua (Hinh 2b) va thap
hon trong mua khé (Hinh 2a), phu hop véi nhan
dinh vé& sy anh hudng cua cac vat chit lo lung
dén viéc tang cao gia tri phd phan xa mat nudc
Pyw- (Xem hinh 2)

Phan tich dit liéu thu dwoc tir 32 diém do
ngay 1/4/2018 va 10/8/2018, SD tuong quan
chit ché theo xu huéng nghich véi py, tng véi
dai song ctia cac kénh phd cua anh S2A tai kénh
4 trong dai song do (- 0.60) va cac kénh 5, 6, 7,
8, 8A trong dai song can hong ngoai (hé s6 tuong
quan lan luogt 1a -0,72; -0,89; -0,91; va -0,89).
Céc ty s6 thuong duge sir dung tinh toan SD nhu
xanh lam/do (kénh 2/kénh 4) va xanh luc/do
(kénh 3/kénh 4) déu cho gia tri twong quan cao
(0,58 — 0,91) (bang 3). Tuy nhién, trong nghién
clru ndy, ty sb kénh phd can hdng ngoai/dé co gia
tri twrong quan 6n dinh va chit ché hon ca (0,86
—0,92). Trong tit ca cac truong hop, ham s6 mii
12 ham s6 cho do sai s6 nho nhét (bang 3). Didu

Hé so phan xa (%)

Budre song (nm)

nay mot 1an nira khang dinh su pht hop ctua ham
s6 mil dé tinh toan cac thanh phan chat luong
nude tir dit liéu vién tham da duoc chtrng minh
trong nghién ctru trudc d6 cia Ha va Koike [21].
Phuong trinh dudng cong cé gia tri twong quan
cao va sai s6 nho nhat 1a dudng cong ham mii
dién ta mdi quan hé gitra SD va ty s6 cua py ung
v6i kénh 5/kénh 4 (bang 3) va dugc lya chon dé
tinh toan SD cua nudc song Hong tir anh S2A
trong nghién ctru nay (hinh 3A).

Hinh 3b biéu dién két qua so sanh gia tri SD
do duoc thuc té va gia tri SD tinh toan tur vdi ty
sO clia py, ing v6i kénh 5/kénh 4 ctia dnh S2A -
pw(705)/ p,,(665) str dung gia tri SD va p,, do tai
hién truong vao ngay vao ngay 23/3/2018 va
ngay 29/7/2018 va phuong trinh duong cong cta
hinh 3a. Theo d0, gia tri SD tinh toan so véi gia
tri SD thuc té c6 hé sb twong quan cao, sai s6
thip (RMSE = 0,99; nh6 hon 5% gié trj SD trung
binh do duoc) khéng dinh su chinh xac cao cua

b)

Bl B: B3 B4 BS5 Bs BY Bia

Hé =& phan xa (%)

Bwéc séng (nm)

Hinh 2: Ddc trung phd phdan xa mdt mede p,, do tai song Hong doan qua thanh phé Lao Cai
S0 VoI Vi tri ciia cdc kénh phé anh Sentinel 24 (S24): a) Dy, do vao thang 3-4/2018; b) p,, do vao
thang 7-8/2018. BI dén BS8a img vdi vi tri cac kénh phé ciia danh S24 tir 1 dén Sa.

Bdng 3: Méi quan hé tuyén tinh giita do thau quang nwée va ty sé6 phé phan xa g véi dai pho
cua kénh anh Sentinel 24 s dung dit li¢u cua 32 diém do ngay 1/4/2018 va 10/8/2018

A eon T§ 1€ kénh Ham tuyén tinh Ham s6 mii Ham logarith
Thuat toan z
: pho S2A R2 RMSE R2 RMSE R2 RMSE
] B1/B4 0,04 8,57 0,03 0,41 0,03 8,66
Xanh lam/do
B2/B4 0,63 5,34 0,58 0,27 0,63 5,29
Xanh luc/dé B3/B4 0,90 2,72 0,88 0,15 0,91 2,61
. B5/B4 0,91 2,54 0,89 0,13 0,92 2,54
Cén hong B6/B4 0,88 2,98 0,86 0,15 0,88 2,92
ngoai/do
B7/B4 0,86 32 0,85 0,16 0,87 3,08
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phuong trinh tinh toan. Ttr d6 cho thdy, SD cua
nuée song Hong doan qua thanh phd Lao Cai co
thé duoc tinh kha chinh xac tir ty s6 2 kénh phd
anh S2A noi trén bang phuong trinh ham mi sau:

2
trong do: SD 1a d6 sau thiu quang do bang

dia Secchi (cm); BS, B4 1a gia tri ph6 phan xa
mat nudc ng voi kénh 5 va kénh 4 ctia anh S2A.

SD = 0,01 - ¢"%®89

Do phuong trinh (2) dugc xay dung va kiém
chting duya trén gia tri phd phan xa mit nudc Pw
va SD do dac thuc té vao cung thoi diém nén co
d6 chinh xac gan nhu tuyét d6i vi khong bi anh
hudng boi cac yéu td thoi tiét, khoang cach hay
cac nhiéu dong do cac phan tng, thanh phan cia
bau khi quyén nhu dir liéu vé tinh. Dé ap dung
thanh cong phuong trinh (2) vao dir li¢u anh vé
tinh S2A, phuong phap xir Iy anh (cy thé 1a
phwong phap hiéu chinh khi quyén) dé thu nhan
phd phan xa miat nudc phai pht hop va chinh
xac. Hinh 3¢ biéu dién sai s6 giira ty s6 phd phan
xa thu duoc tai mat nudc (p,,(705)/ p,,(665)) va
ty s phd phan xa thu duoc cua kénh 5/kénh 4
anh S2A trong ngay 10/8/2018 tai 12 diém do
g v6i 12 pixels anh. Két qua cho thiy phuong
phap loai trir diém den kha phu hop khi hiéu
chinh khi quyén cho cac ving nuéc c6 do duc
cao nhu nuée song Hong doan qua Lao Cai trong
nghién ciru ndy. Véi sai s6 toan phuong trung
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binh 1a 0,002 tng vai 0,2 % trung binh gia tri do
dac thuc té, phuong phap hiéu chinh khi quyén
nay rat phu hop cho viéc tinh toan cac thong sé
nudc bang phuong phap sir dung ty s6 kénh anh.
Do d6, cac két qua tinh toan SD tir anh S2A xir
ly bang phuong phéap loai trir diém den va su
dung phuong trinh (2) néi trén cho két qua kha
chinh xéac khi thay thé ty s6 kénh phd 5 va 4 cua
anh thay cho gid tri phd mat nudc tng véi cac
kénh nay.

3.2. Sw thay déi cia d thiu quang theo
khong gian va thoi gian

Hinh 4 thé hién sy phan bd SD cta nude song
Hong doan qua thanh phd Lao Cai dugc tinh
toan tr anh S2A va phuong trinh (2) tai 2 thoi
diém Gmg v6i muia mua (10/8/2018) va mua kho
(28/11/2018) cua nam 2018. Theo do, trong mua
mua (hinh 4a), SD c¢6 xu huéng ting dan (hay
nuéc song c6 chiéu hudng trong dan) theo
huong dong chay (tr thuong nguén phia Trung
Qudc xudi xudng qua thanh pho Lao Cai), trong
khi d6 xu hudéng nay khong thdy rd trong canh
anh thu dugc vao mua khoé (hinh 4b). Gia tri SD
cua nudc song Nam Thi (bién gidi gilta Viét
Nam va Trung Qudc) va Ngoi Pum (thanh phd
Lao Cai) luon ludn l6n hon (nudc song trong
hon) gi4 tri SD ctia nu6c song Hong trong ca 2
mua cho thdy ca 2 song nay déu 1a nhitng dong
chay nhanh cip nudc cho nude song Hong doan

S2A kénh Skénh 4

0 35 1,07 1,08 1.11 113

SO thue t (em) p=(TOSHp.{B65)

Hinh 3: Biéu do biéu dién: a) phirong trinh ham mii thé hién méi quan hé tuyén tinh ciia SD
VGi 1y sO clia D, tng voi kénh 5/kénh 4 cua anh S24 - p,,(705)/ (p,,(665) sir dung dir liéu
ciia 32 diém do ngay 1/4/2018 va 10/8/2018; b) Sai s6 giita SD do dwoc thuc té va SD tinh todn
tir phwong trinh ham mii hinh 3a sir dung dit liéu cia 32 diém do vao ngay 23/3/2018
va ngay 29/7/2018; va c) sai sé giita phé phan xa do thuc té p(705)/ p,,(665) va phoé thu hoi
tir anh S2A4 kénh 5/kénh 4 cia 12 diém do ngay 10/8/2018
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nghién ctru. Hinh 4a ciing cho thay dién tich mat
nude song Hong trong mua mua 16n hon dién
tich mat nudc song trong mua kho (hinh 4b), thé
hién thong qua su thu nho dién tich cua dién tich
dao noi gitra song doan qua trung tim thanh phd
(thude phub‘ng Cbdc Léu) va doan phia d()ng nam
thanh phd (thudc phuong Bic Cuong). Vé tong
quan, nudc song Hong doan qua thanh phd Lao
Cai c¢6 do trong thap, gia tri dao dong tir 12 cm
dén 35 cm, cho thay nudc song rat giau vat chat
lo limg. Xu huéng do trong 1én dan tir xudi theo
dong chay ciing cho thay hau hét cac chét lo ling
trong nude séong Hong duge cung cép tir cac quéa
trinh hoat dong ctia dong chay tir thugng ngudn
phia bén kia bién gidi. Giam sat lién tuc do trong
cua nudc song su dung anh v¢ trong mat thoi ky
dai c6 thé cung cap cac thong t1n quan trong lién
quan dén cac van dé vé nguon nudc va lugng
tram tich duoc séng van chuyén thong qua khu

51 PSR 100° S35 100 SNAEE

vuc bién gi6i. (Xem hinh 4, 5)

Hinh 5 biéu dién su thay ddi trong gia tri SD
tinh toan tr 8 canh anh S2A thu duoc vao cac
thoi diém khac nhau trong nim 2018 & 2 vi tri
song xudi theo dong chay la: 1) doan song chd
chan cau Céc Léu; 2) doan séng chd chan ciu
Phd Méi; va 3) doan song chd chin ciu Giang
Dong (hinh 4). Theo d6, su thay doi cua SD theo
mua ciing thé hién twong dbi 1 rang qua két qua
tinh toan dugc: gia tri SD trong mua khoé (thang
11, 2, 3) cao gip 2 lan trong mua mua (thang 8
va 9). Gia tri SD tai diém quan tric ciing thé hién
xu huéng ting dan cua do trong nudc song xudi
theo dong chay.

4. Két luin

Két qua nghién ctru cho thiy SD (hay con goi
la do trong) ctia nudc séng Hong doan qua thanh
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Hinh 4: So' d6 phéan bé d¢ thau quang (SD) ciia nude séng Hong doan qua thanh phé Lao Cai
trong mua mua (a) va mua kho (b) nam 2018
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Hinh 5: Sy thay déi ciia dé thdu quang (SD) tai 3 diém trén séng tinh todn tir cdc anh S2A
thu dwoc vao cac thoi diém khac nhau trong nam 2018 (ngay/thang/nam)
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phé Lao Cai c6 thé tinh toan tir ty s6 kénh 5 trén
kénh 4 cta anh S2A theo phuong trinh héi quy
tuyén tinh ham mii. So d6 bién dong theo khong
gian va thoi gian cua nudc séng Hong doan qua
thanh phé Lao Cai thu duogc tur dir liéu anh vé
tinh S2A da thoi cho thay SD cia nudc song
phan bd tuwong ddi déng déu vao mua khod
(khoang 16 -35 cm) va c6 xu hudng gidm vao
mua mua (chi con 12 - 15 cm). Theo khong gian,
SD ¢6 xu hudng giam dan tir phia thuong ngudn
xubng phia nam thanh phd, xudi theo hudng
dong chay. Su thay doi trong phan bd cua SD
cho su gia tang ctia ham luong chit ran lo ling
duoc van chuyén theo dong chay vao mua mua
tr phia thu'o*ng ngudn song Hong. Nghién ciru
nay cho thdy anh S2A vé6i d6 phan giai khong
gian phu hop (c6 thé dat dén 10m), thiét ké cac
kénh phd hop 1y c6 tiém ning cao dé st dung
giam sat chat luong nudc soéng, dic biét nudc
cua nhung dong song chay xuyén blen gioi nhu
song Hong. Trong thoi gian t&i, can md rong
nghién ctru theo hudng nay theo huéng bd sung
chi tiét hon cac dit liéu do dac, hoan thién
phuong trinh tinh toan, phwong phap xir Iy anh
dé co thé mo rong tmg dung cho giam sat cac
thong s6 chit luong nude séng & mot khong gian
rong 16n hon, tr d6 c6 nhitng giai phap quan ly
va st dung hi€u qua tai nguyén nudc song
Hong.Q

Loi cdm on

Nghién ctru nay duogc thyc hién dudi su tai
trg ctia D& tai nghién ciru tmg dung va phat trién
cong nghé cip Quéc gia mi sb VT-UD.02/16-20.
Tac gia bai bao tran trong cam on ESA va Trung
tam CARGIS, Truong Pai hoc Khoa hoc Tu
nhién - PHQGHN vi di cung cép anh Sentinel
2A va thiét bi do phd hién truong cho nghién ciru
nay.

Tai liéu tham khao

[1]. Vietnam National Assembly, 2005.

Vietnam Environmental Protection Law,
Amendment No. 5 2005/QHI11.

[2]. UNEP, 2014. Review of existing water
quality guidelines for freshwater ecosystems and

application of water quality guidelines on basin
level to protect ecosystems. Technical back-
ground document for theme 1: “Water Quality
and Ecosystem Health”. First International
Environment Forum for Basin Organizations
towards Sustainable Freshwater Governance,
26-28 November 2014, Nairobi, Kenya.

[3]. Lindell, L. T., Steinvall, O., Jonsson, M.,
& Claesson, T. (1985). Mapping of coastal-water
turbidity using Landsat imagery. International
Journal of Remote Sensing, 6(5), 629-642.

[4]. Wang, J. J, & Lu, X. X. (2010).
Estimation of suspended sediment concentra-
tions using Terra MODIS: An example from the
Lower Yangtze River, China. Science of the
Total Environment, 408(5), 1131-1138.

[5]. Walling, D. E., Collins, A. L., & Stroud,
R. W. (2008). Tracmg suspended sedlment and
particulate phosphorus sources in
catchments. Journal of Hydrology, 350(3-4),
274-289.

[6]. Milliman, J. D., & Meade, R. H. (1983).
World-wide delivery of river sediment to the
oceans. The Journal of Geology, 91(1), 1-21.

[7]. Le, T. P. Q., Garnier, J., Gilles, B.,
Sylvain, T., & Van Minh, C. (2007). The chang-
ing flow regime and sediment load of the Red
River, Viet Nam. Journal of Hydrology, 334(1-
2), 199-214.

[8]. Dang, T. H., Coynel, A., Orange, D.,
Blanc, G., Etcheber, H., & Le, L. A. (2010).
Long-term monitoring (1960-2008) of the river-
sediment transport in the Red River Watershed
(Vietnam): temporal variability and dam-reser-
voir impact. Science of the Total
Environment, 408(20), 4654-4664.

[9]. Luu, T. N. M., Garnier, J., Billen, G,
Orange, D., Némery, J., Le, T. P. Q., ... & Le, L.
A. (2010). Hydrological regime and water budg-
et of the Red River Delta (Northern
Vietnam).  Journal of  Asian  Earth
Sciences, 37(3), 219-228.

TAP CHi KHOA HOC PO DAC VA BAN DO SO 38-12/2018 29



Nghién ctiu - Ung dung

[10]. B6 Tai nguyén va moi truong, 2012.
Bao cao moi truong qudc gia 2012 — Méi trudong
nudc mat. NXB Tai nguyén - moi truong va Ban
dd Viét Nam, Ha Noi, 117 trang.

[11]. Gholizadeh, M., Melesse, A., & Reddi,
L. (2016). A comprehensive review on water
quality parameters estimation using remote sens-
ing techniques. Sensors, 16(8), 1298.

[12]. Stefouli, M., Dimitrakopoulos, D.,
Papadimitrakis, J., & Charou, E. (2004,
September). Monitoring and assessing internal
waters (Lakes) using operational space borne
data and field measurements. In Proceedings of
the European Water Resources Association on
Water Resources management—EWRA
Symposium, Izmir, Turkey (pp. 2-4).

[13]. Khorram, S., Cheshire, H., Geraci, A.
L., & ROSA, G L. (1991). Water quality map-
ping of Augusta Bay, Italy from Landsat-TM
data. [International Journal of Remote
Sensing, 12(4), 803-808.

[14]. Yang, M. D. (1996). Adaptive short-
term water quality forecasts using remote sens-
ing and GIS (Doctoral dissertation, The Ohio
State University)..

[15]. Lathrop Jr, R. G., & Lillesand, T. M.
(1989). Monitoring water quality and river
plume transport in Green Bay, Lake Michigan
with SPOT-1 imagery.

[16]. Toming, K., Kutser, T., Laas, A., Sepp,
M., Paavel, B., & Noges, T. (2016). First experi-
ences in mapping lake water quality parameters
with  Sentinel-2 MSI imagery. Remote
Sensing, 8(8), 640.

[17]. Ha, N. T. T., Canh, B. b., Thao, N. T. P.,
& Nhi, B. T. (2016). Thir nghi€ém mo6 hinh hoa su
phan bd khong gian cta ham lugng chlorophyll-
a va chi sb trang thai pht dudng nudc Ho Tay st
dung anh Sentinel-2A. VNU Journal of Science:
Earth and Environmental Sciences, 32(2S).

[18]. Lind, O. T. (1979). Handbook of com-
mon methods in limnology. The CV Mosley

Company.

[19]. Mobley, C. D. (1999). Estimation of the
remote-sensing reflectance from above-surface
measurements. Applied optics, 38(36), 7442-
7455.

[20]. Chavez Jr, P. S. (1988). An improved
dark-object subtraction technique for atmospher-
ic scattering correction of multispectral

data. Remote sensing of environment, 24(3),
459-479.

[21]. Hadjimitsis, D. G,, Clayton, C. R. L., &
Hope, V. S. (2004). An assessment of the effec-
tiveness of atmospheric correction algorithms
through the remote sensing of some

reservoirs. International Journal of Remote
Sensing, 25(18), 3651-3674.

[22]. Ha, N. T. T, & Koike, K. (2011).
Integrating satellite imagery and geostatistics of
point samples for monitoring spatio-temporal
changes of total suspended solids in bay waters:
application to Tien Yen Bay (Northern
Vietnam). Frontiers of Earth Science, 5(3), 305.

[23]. Gilmore, S., Saleem, A., & Dewan, A.
(2015). Effectiveness of DOS (Dark-Object
Subtraction) method and water index techniques
to map wetlands in a rapidly urbanising megaci-
ty with Landsat 8 data. Research(@ Locate’l5,
100-108.

[24]. Wu, J. L., Ho, C. R, Huang, C. C.,
Srivastav, A. L., Tzeng, J. H.,, & Lin, Y. T.
(2014). Hyperspectral sensing for turbid water
quality monitoring in freshwater rivers: empiri-
cal relationship between reflectance and turbidi-
ty and total solids. Semsors, 14(12), 22670-
22688.

[25]. Novoa, S., Doxaran, D., Ody, A.,
Vanhellemont, Q., Lafon, V., Lubac, B., &
Gernez, P. (2017). Atmospheric corrections and
multi-conditional algorithm for multi-sensor
remote sensing of suspended particulate matter
in low-to-high turbidity levels coastal
waters. Remote Sensing, 9(1), 61.0

(Xem tiép trang 54)

30

TAP CHi KHOA HOC DO DPAC VA BAN DO SO 38-12/2018



