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TOM TAT: Trong nghién ciu nady, bg diz liéu do quang hoc tai viing bién ven bo chau thé sdng
Hong la co s¢ dé xay dung thugdt toan theo mé hinh truyen thong (Empirical model). Két qua nghién
ciu cho thay quan hé giiza phé phdan Xa roi mét meéc Véi ham lwong Vit chdt lo hing tuan theo ham
da thirc bac hai véi hé s6 twong quan (R®) |6n hon 0,9. Hai logi anh vé tinh ¢6 dé phan gidi khong
gian cao la Landsat-8 OLI va VNREDSAT-/ duoc sir dung d@é ap dung thugt toan ndy nham xac
dinh phan bé ham heong chat rdn lo limg. So sanh két qua xir 1y di liéu vién tham xdc dinh phan bé
ham luwong vt chat lo hing tai viing ven bo chau thé song Hang theo thudt toan nay véi két qua mo
hinh vt Iy thdy kha trung nhau. Két qud cua nghién ciu nay sé la nguon tal lieu tham khdao cé gia
trj trong nghién citu chdt liwong méi trieong nwéc ving ven bo tir di liéu vién tham.

Tir kh6a: Chau thé séng Hong, vdt chat lo ling, anh vién tham.

MO DAU

Vung ven bo la noi chiu sy chi phdi I6n
nhat bai cac ngudn vat chat tir luc dia, trong d6
cac ctra song déng vai tr0 chu dao. Sy hinh
thanh cac vung ctra song la két qua boi qua
trinh dong hac tuong tac Song bién trong do
dong luc cua song dong vai tro la nguon cung
cap cac ngudn vat chat ra bién con cac qua
trinh dong lec bién dong vai tr0 van chuyén,
phan tan va tich tu c4c vat chat do hinh thanh
Ién cac vung cura song Tuy thuoc vao cac dong
va quy vat chat va dong luc tuong tac Song -
bién ty nhién ma cac vung ctra song co moi
tmong sinh thai thuan loi dé phat trién tai
nguyén dat ngap nudc, cac hé sinh thai, ngudn
lgi hai san phong phu va cac ngu truong khai
thac hai san co gia tri. Su thay dbi dong luc
tuong tac song - bién hoan toan phu thudc vao
hinh thai dia hinh vung cta song khéi Iuong,
lru lwgng nudc va bun cét tir cac séng dua ra

bién va diéu kién dong luc bién trén cac vung
ctra s6ng. Phan bb ham luong chat rin lo ling
(SPM) tai vung ctra song ven bién 1a mot trong
nhu:ng yeu t6 quan trong dé danh gia tuong tac
s6ng - bién, ddng thoi no ciing 13 nhan té c6 vai
tro quan trong trong chu trinh sinh dia hoa boi
ching chira dung thanh phan héa hoc khac
nhau cta moi truong nuwéc. Cac nghién ciru vé
quang hoc da chi ra rang trong dai phd anh
sang nhin thiy, pho Xa cta vung nude duc (ham
lugng SPM cao) c6 hé sb 16n hon dang ké so
v6i ving nudc trong (ham lwong SPM thip)
[1] Day chinh la co s¢ ly luan sir dung dir liu
vién tham x4c dinh phan bé ham lwong chét ran
lo lung ving nudc ven bo. Hién nay nghlen
ciru xay dung thuat toan xur ly dix ligu vicn
thaim dé xdc dinh ham lugng SPM chu yéu dua
trén gia thiét c6 su ton tai mol guan hé gitra
tinh chat quang hoc cia khdi nudc véi ham
lugng SPM [2]. Tai kénh d¢ trong dai anh sang
nhin thay, khi buc xa chiéu xudng thi ty 1¢ giita
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tan xa tro lai v6i hap thu cua cac hat chét lo
ling trong nudc la cao nhit so véi cac kénh
khac [3] Nhiéu nghlen ctru da lua chon kénh
do dé xac dinh méi quan hé gitra phd phan Xa
roi mit nudc véi ham lugng SPM trén co so $6
lieu khao sat tai thuc dia theo mot ham toan
hoc (ham tuyén tinh, mi, logarit, ...), day chinh
la m6 hinh thuat toan truyén thong (Empirical
model) [4, 5]. Nghién cau nay str dung bo so
liéu khao sat thyc dia vao cic nim 2014 va
2015 tai vung ven bo chau thé sébng Hong dé
xay dung thuat toan xir ly anh vé tinh Landsat-
8 OLI va VNREDSAT-1 theo md hinh truyén
thong xac dinh ham luong chat rin lo lung tai
viing ven bd chau thé séng Hong.

TAI LIEU VA PHUONG PHAP
Tai ligu

Nghién ctru st dung dit liéu anh vé tinh
Landsat-8 OLI thu ngay 25 thang 9 va ngay 30

thang 12 nam 2014 tai khu vuc ven bo chau thé
séng Hong va anh VNREDSAT-1 thu ngay 3
thang 6 nam 2014 khu vuc cira Day.

B dix licu quang hoc va ham lugng SPM
thu duogc tur 2 chuyén khao sat thuc dia vao
thang 7 ndm 2014 va thing 6 ndm 2015 tai 47
diém do. Su dung thiét bi TRIOS tu dong do
phd phan Xa roi mat nuéc trong ddi pho ti
310 nm dén 950 nm véi d6 phan gidi 2 nm.
Thiét bi CTD do tu dong cac thong so nhu do
sau, nhiét do, do muoi va do duc véi sai SO cho
phép (hinh 1). Két qua phan tich mau vé ham
luong SPM theo phwong phéap khdi lugng.

Phan b6 ham luong SPM theo mé hinh s6
tri trén co so tinh toan cua phan mém Del3D tai
thoi dlem thu nhan dir liéu vién tham duoc su
dung de danh gia d6 chinh xac két qua xur ly dir
liéu vién tham xac dinh phan bé ham luong
SPM.
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Str dung phuong phap hoéi qui dé xac dinh
ham quan hé gitra phd phan xa roi mat nudc
véi ham lugng SPM. Ham duoc lua chon khi
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Phuwong phap

hé sé héi qui R? 16n nhit [6, 7]. Bo dir liéu do
quang hoc va ham luo'ng SPM tai 47 diém
ngoai thuc dia dugc dua vao tinh toan détimra
ham quan hé nay trong phan mém Exel. 6 kénh
phd ¢6 bude song 1a 630 nm, 640 nm, 650 nm,



660 nm, 670 nm va 680 nm nam trong dai song
do duogc sir dung dé tim ra ham quan hé COR
I6n nhat. St dung md hinh DOS [8] dé tién
hanh hiéu chinh khi quyen va chuyen ddi gia tri
cap d6 xam (DN) vé gia tri pho phan xa cho
anh vé tinh trong phan mem xua ly anh
ENVI 5.2. M6t vai tham s dau vao cia md
hinh nay dugc tham khao tir bo dit liu khi
quyen cia NASA. Gia tri pho phan xa cua vung
dat lién (ké ca phan bai triéu), dao ndi va may
che duoc dua ve gia tri khong sir dung k¥ thuat
Masking trong phan mém ENVI 5.2 dé giam
khdi lwong ciing nhu sai sb trong qué trinh tinh
toan. Tinh toan ham lugng SPM theo cac gia tri
pho phan xa cua tirng pixel trén anh dya vao
ham quan h¢ da duoc xéc dinh sir dung k¥ thuat
Band Math cua phan mém ENVI 5.2. De danh
gia do chinh xac, két qua mo hinh sé tri Ve
phan bd ham lwong SPM (da dugc kiém
nghi¢ém) duoc st dung voi viéc lua chon 20
diém theo cac mat cat xac dinh dé tach triét gia
tri ham lugng SPM tir xir ly anh va mo hinh vat
1y @€ phan tich, danh gia.

KET QUA VA THAO LUAN

Xac dinh ham hé giira phé phan xa roi mat
nwoc va ham lwgng SPM
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Hinh 2. Quan hé giita phd phan xa roi mat
nu6c voi ham lugng SPM theo cac dang ham
khéac nhau tai budc séng 650 um

~ D¢ Iya chon duoc dang ham hdi qui ¢6 h¢
s6 R? 16n nhat md ta mdi quan hé giira phd
phan xa roi mat nuéc voi ham lugng SPM, 5
ham co ban 1a tuyén tinh, logarit, In, mi va da
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thic 1an luot dugc tinh theo cac budc song
khac nhau (hinh 2). Trong s6 6 budc song duoc
lya chon dé tinh tuwong quan gitra phd phan xa
roi mat nuedc voi ham luzorng SPM thi ham da
thirc bac hai tai budc séng 650 nm c6 hé sé R?
= 0,903 1a I6n nhat (hlnh 3). Nhu vay, quan hé
gitta phd phan xa roi mat nuéc véi ham luong
SPM tuan theo ham da thirc c6 dang:

SPM (mg/l) = 64.595*R?, + 127,8*Rs

+1,256 (1)
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Hinh 3. Quan hé giita phd phan xa roi mat
nudc Vo1 ham luzorng SPM theo ham da thirc
tai budc soéng trong dai phé do

Tinh toan phan bé ham lwong SPM tir di
ligu vién tham

Str dung phuong trinh 1 dé tinh toan phan
bé ham lwong SPM cho tirng pixel trén anh v¢
tinh sau khi duoc hi¢u chinh khi quyen va
chuyen dbi gia tri DN vé gié tri phd phan xa.
Két qua tinh tai kénh 4 cua anh Landsat-8 ngay
25 thang 9 nim 2014 cho théy, ham lu’orng SPM
I6n hon 20 mg/l tap trung chu yéu tai cac vung
ctra song chinh nhu Bach Pang, Van Uc, Tra
Ly, Ba Lat, Lach Giang va Pay. Khu vuc phia
ngoai (khoang trén 20 km tir bo), ham lugng
SPM khé thap tir 2 - 5 mg/l (hinh 4). Tai khu
vuc vinh Ha Long, ham lugng SPM dao dong
tir 2 - 12 mg/l. Két qua tinh ham lwong SPM tai
kénh 3 cua anh v¢ tinh VNREDSAT-1 thu ngay
3 thang 6 nim 2014 cho thiy ham luong SPM
tai khu vuc cua Day dao d6ng tir 12 mg/l dén
62 mg/l. Khu vuc c6 ham lugng SPM cao nhét
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tap trung & phan cira Téng va Lach Truong
trong khoang d¢ sau dudi 5 m.
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Hinh 4. Két qua tinh toan phan bé ham lugng
SPM tir anh vé tinh Landsat-8 OLI (kénh 4)
ngay 25 thang 9 ndm 2014 khu vuc ven bo

chau thd séng Hong
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Hinh 5. Két qua tinh toan phan bé ham lugng
SPM tir anh vé tinh VNREDSAT-1 (kénh 3)
ngay 3 thang 6 nam 2014 khu vuc cira Day

Danh gia sai so
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Khi danh gid do chinh xac trong xur ly dir
licu V|en tham, mot cach xac thuc nhét, nguoi
ta bo sb ligu do dac tai hi¢n truong [9 10] Tuy
nhién, diéu nay kho thuc hién doi voi ham
lwong SPM vi né thay déi nhanh theo thoi gian
(do dong luc song, dong chay, ...), thém nira
thoi glan thu anh vé tinh rit nhanh nén hiém
khi so liéu do dac thuc dia trung voi thoi gian
thu anh. Do vay trong nghién ciru nay, két qua
cua md hinh s tri d& dugc kiém chung duoc st
dung dé so sanh, danh gia. Nhin chung, két qua
tinh todn ham lu’(_)'ng SPM trén anh vé tinh
Landsat-8 OLI va VNREDSAT-1 theo thuat
toan truyen thdng so véi két qua tinh toan cua
mo hinh s6 tri theo cac mat cat so sanh la kha
trung nhau (hinh 6, 7, 8).
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Hinh 6. So sanh két qua tinh todn phan b
ham luong SPM tur anh v¢ tinh Landsat-8 OLI
v6i mo hinh sé tri khu vuc ven bo
chau thd séng Hong

Ngay 25 thang 9 nim 2014 1a thoi diém
chinh vu mua mwa cta khu vuc chau thd song
Hong nén lwong trim tich dua ra vung ven bo
kha cao, dac biét 1a phan bé trim tich lo lng
tai cac cia song chinh cia vung (Ddy, Lach
Glang, S0, Ba Lat, Tra Ly, Thai Binh, Van Uc
va Bach Bang). Chinh vi vay, két qua tinh toan
ham luong SPM theo thuat toan truyen thong
va md hinh sé tri cao hon hin so voi thoi diém
ngay 30 thang 12 nam 2014 (hinh 6). Sy sai



khéc gira cac két qua tinh da sb xay ra ¢ khu
vuc gan bo noi d§ sau nho hon 5 m (khoing
10% dén 15%), & khu vyc sdu hon 5 m thi sy
sai khac nho hon nhiéu (khoang 2% dén 7%)
S& di c6 sy sai khac 16n nhu vay vi vung cé d6
sau nho hon 5 m da bi tdc dong manh cia dia
hinh day va séng vd b 1am khudy duc vat chat
rin lo lung tur day anh hu:0'ng Manh dén phd
phan xa roi mat nuéc, dleu nay dan dén két qua
tinh c6 sai s6 lon. Sai s6 giita két qua tinh toan
ham lugng SPM trén anh VNREDSAT-1 theo
thuat toan truyen thdng so vai két qua tinh toan
boi mo hinh so tri nhin chung ciing kha gidng
v6i sai sb tinh cho anh Landsat-8 OLI (hinh 8).

Truyén théng =

30 thang 12 nim 2014

Hinh 7. Phan b4 ham 1u0'ng SPM tur anh v¢
tinh Landsat-8 OLI va mé hinh 50 tri khu vuc
ven bd chau thé séng Hong
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Hinh 8. So sanh két qua tinh toan phan b4 ham
luong SPM tur anh v¢ tinh VNREDSAT-1 vei
mo hinh sé tri khu vuc cira Pay ngay 3/6/2014
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Nhitng han ché caa thuit toan va phwong
phép khéc phuc

Phé phan xa roi mat nuéce la tdng phd phan
Xa cua cac hat vat chat v co va hitu co lo hing,
thuc vat phu du va nuéc. Ham luong SPM la
téng ham lugng cua cac hat vo co va hitu co,
thong thuong ham luong cac hat vo co lo ling
thuong 16n hon nhiéu so véi ham luong hat hitu
co nhung phd phan xa cua ching thi khong
phai nhu vay [11]. Thuat toan theo huéng mo
hinh truyén thong cd nhitng han ché nhat dinh.
Do 1a khong tach biét duoc phd phan xa roi mat
nuGc cua Cac hat vo co, hitu co va nudc dan
dén tinh ham luwong SPM con c6 sai sb nhét
dinh [12].

Pé han ché nhuoc diém cua thuat toan theo
mo hinh truyén théng trong viéc xu ly dit liéu
vién tham tinh toan ham luong SPM tai ving
bién ven by, cac thuat toan theo md hinh bén
phan tich duoc phat trién. Pay 1a thuat toan cu
thé héa méi quan hé gitra tinh chit quang hoc
(inherent optical properties) va ham luong SPM
theo ham toan hoc cia mot viing nudc ven bo.
Cu thé d6 1a mdi quan hé giira hap thu va tan xa
tré lai &nh sang vung nhin thiy cua cac hat vat
chit lo ltng véi ham 1u’0'ng cta chung. Dé xay
dung dugc thuat toan nay can phai tién hanh do
dac tinh chét quang hoc tai cac diém cua ving
nghién ctu va st dung mot sb gia thiét quang
hoc dé loai bo mot vai thong so6 cua phuong
trinh quan hé, ciing nhu can tach biét sy dong
g6p vao ham luong SPM cua céc thanh phan vo
co va hiru co [13].

KET LUAN

Trén co so by dir ligu quang hoc thu thap
duoc tai vung bién chau thé séng Hong trong
giai doan 2014 - 2015, thuat todn dua theo mo
hinh truyén théng da duoc phat trién véi méi
guan hé gitta pho phan xa roi mat nudc Véi
ham lwong SPM tai khu vuc ven bd chau thd
s6ng Hong tudn theo ham da thuc bac 2 c6 hé
sb quan hé 16n hon 0,9 tai budc séng 650 nm.
So sanh két qua tinh toan ham lwgng SPM trén
anh v¢ tinh VNREDSAT-1 va Landsat-8 theo
thuat toan truyen théng véi két qua mo hinh sb
tri cho céc gia tri kha twong ddng. Tuy nhién,
tai viilng nudc néng noi ¢ d6 sau nho hon 5 m
c6 sai s6 16n hon so vai phia ngoai.
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Dé xdy dung duoc thuat todn theo md hinh
truyen thong phan anh sat véi thyc tién hon, do
chinh xdc cao hon, can c6 thém dir liéu do
guang hoc tai hién truong khu vuc, cling nhu
dit ligu do theo thoi gian thuc khi xir ly va phan
tich anh v¢ tinh. Ngoai ra can xay dung thém
thuat toan theo huéng ban phan tich dé khac
phuc cac diém han che co hitu caa mo hinh
truyéen thong.

Loi cam on: Cac tac gia xin chan thanh cam
Dé tai: “Nghién ctu cic phuong phap phin
tich, danh gi4 va giam sat chit luong nudc ven
bd bang tu liéu vién tham d6 phan giai cao va
dd phan giai trung binh, da thoi gian; Ap dung
thir nghiém cho anh vé tinh VNREDSAT-1".
Ma so6: VT/CB-01/14-15 thudc chuong trinh
khoa hoc va cong nghé vii tru giai doan 2012 -
2015 d4 hd ho tai liéu va kinh phi.
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ALGORITHM DEVELOPMENT OF SATELLITE IMAGE PROCESSING
TO DETECT THE CONCENTRATION OF SUSPENDED PARTICULATE
MATTER IN COASTAL WATERS OF RED RIVER DELTA

Nguyen Van Thao', Vu Duy Vinh', Nguyen Dac Ve', Pham Xuan Canh?

YInstitute of Marine Environment and Resources-VAST
Hanoi University of Science-VNU

ABSTRACT: In this research, a set of optical data measured in the coastal waters of Red River
Delta is used to develop the empirical algorithm for detecting the concentration of suspended
particulate matter (SPM). The result of the study shows that the relationship between water-leaving
reflectance and the concentration of SPM follows polynomial function with correlative coefficient
(R > 0.9. Landsat-8 OLI and VNREDSAT-1 satellite images were used to apply this algorithm for
detecting the concentration of SPM in the coastal waters of Red River Delta. The concentrations of
SPM from image processing and numerical model are much close to each other. The study result
will be a valuable reference for studying on water quality in coastal area from remote sensing.

Keywords: Red River Delta, sedimentation, satelite images.
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