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TOM TAT: Trong nghién ciru nay, bé dir liéu do quang hoc tai ving bién ven bo chéu thé séng
Hﬁng ld co s& € xdy dung thudt todn thee moé hinh truyén thong (Empirical model). Két qud nghién
citu cho thiy quan hé gura pho phan xa roi mit meoe voi ham luong vit chdt lo limg tudn theo ham
da thirc bdc hai véi hé 56 twong quan (R°) Iom hom 0,9. Hai loai dnh vé tinh 6 d6 phdn giai khong
gian cao la Landsat-8 OLI va VNREDSAT-I duoc su dung dé ap dung thudt toan ndy nham xdc
dinh phén b ham lwong chat ran lo litg. So sanh két qua xir ly di liéu vién thém xdc dink  phan b
ham heong vit chét lo limg tai ving ven bo chiu thé séng Hong theo thugt todn ndy voi két qua mo
hinh vt Iy thdy khd triing nhau. Két qud ciia nghién civu ndy sé la nguon tdi liéu tham khdo c6 gid
tri trong nghién cku chdt lwong mdi truomg medc ving ven bo tir dit liéu vién tham,

Tir khéa: Chéiu thd séng Hong, vit chdt lo limg, dnh vién tham.

MO DAU

Vﬂng ven by 14 noi ch;u su chi phdi 16n
nhit b&i cic nguon vt chat tir luc dia, trong d6
cac cua song dong vai tro chu dao. Sy hinh
thanh cdc viing cira séng 13 két qua boi qua
trinh dfng luc tirong tac séng - bién trong dé
dong lyc cia song dong vai tro Ia ngudn cung
cap cdc ngudn vit chit ra bién con cac qua
trinh dong hre bién dong vai trd vén chuyén,
phin tin va tich tu cdc vat chat d6 hinh thanh
Ién cde vung cira sdng. Tuy thude vao cac dong
v qui vét chit va dong lyc twong tac song -
bién tr nhién ma cic ving cura song ¢o mdi
tmcmg sinh thai thuin I¢i dé phat trién tai
nguyén dit ngdp nuéc, cac hé sinh thai, ngudn
lgi hai sén phung phu va cac ngu trudmg khai
thac héi san c6 gia tri. Sy thay d6i dong hec
tromg téc séng - bién hoan toan phu thude vao
hinh thii dja hinh ving ctra song, khéi luomg,
hru lugng nude va bun cat tir cac song dua ra

bién va diéu kién dong e bién trén cac vang
cira song. Phin bo ham lwong chét rén lo limg
(SPM) tai ving cira song ven bién 12 mot trong
nhl.mg yéu to quan trong dé danh gia tuong tac
song - bién, déng thoi no ciing 13 nhan t6 c6 vai
trd quan trong trong chu trinh sinh dia héa bai
chang chira dung thinh phan héa hoc khac
nhau cila méi trwong nuoc. Cac nghién ciru ve
quang hoc dad chi ra rang trong dai phé anh
sang nhin thiy, pho xa cia vung nudc duc (ham
lmmg SPM cao) c6 hé s6 lon hon dang ké S0
vé1 viing nude trong (ham luqng SPM thép)
[1]. Py chinh la co s& 1y ludn sir dung du' lidu
vién tham xic dinh phian bé ham lugng chét rin
lo limg ving nudc ven bd. Hién nay nghlen
ciru xdy dung thuat toan xir ly dir liéu vién
tham d€ xac dinh ham hrgng SPM chit yéu dya
trén gia thiét co sy ton tai mcu quan hé gilfa
tinh chit quang hoc ctiz khdi nuéc véi ham
lrgng SPM [2]. Tai kénh d6 trong dai anh séng
nhin thiy, khi birc xa chiéu xubng thi ty 18 gifta
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tan xa tr& lai voi hap thy cha cac hat chat lo
lmg trong nudc la cao nhit so voi cac kénh
khac [3] Nhiéu nghlcn ciru dd Iya chon kénh
46 dé xac dinh moi quan hé giita phd phan X8
roi mit nudc vol ham hrong SPM trén co sg 50
liu khio sat tai thyc dia theo mt ham toan
hee (ham tuyen tinh, mi, logarit, ...), day chinh
12 mé hinh thuat toan truyén thong (Empirical
model) [4, 5]. Nghién ciru ndy sir dung bd so
liéu khdo sat thuc dia vao ¢ac nim 2014 v4
2015 tai viing ven b& chiu tho séng Hong dé
x4y dung thuit toan xir Iy anh vé tinh Landsat-
8 OLI va VNREDSAT-1 theo mé6 hinh truyén
thong xdc dinh ham luqng chat rin lo Kmg tai
ving ven b chau thé sdng Hong,

TAI LIEU VA PHUONG PHAP
Tai ligu

Nghién clru sir dung dit liéu 4nh vé tinh
Landsat-8 QLI thu ngdy 25 thang 9 vi ngay 30

thang 12 ndm 2014 tai khu vuc ven bd chiu tho
song Hong vad danh VNREDSAT-]1 thu ngay 3
thang 6 nam 2014 khu virc cira Day.

Bo dir 1i€u quang hoc va ham hrong SPM
thu dugc tir 2 chuyén khdo sét thuc dia vao
thang 7 nam 2014 va thang 6 nam 2013 tai 47
dlem do. Su dung thiét bj TRIOS tu dong do
phd phéan Xxa rol mit nude trong dai phd ur
310 nm dén 950 nm v&i d6 phan giai 2 nm.
Thiét bi CTD do tu dnng cac thong o nhir 4§
sau, nhigt d9, d6 muoi va do duc vdi sa1 su cho
phép (hinh 1). Két qua phan tich mau vé him
lwong SPM theo phirong phéap khéi hrong,

Phin b6 ham lugng SPM theo md hinh sb
tri trén co 50 tinh todn cla phan mém Del3D tai
thoi dlem thu nhan dir hiéu vién thim dugc su
dung de d4nh gia d6 chinh xdc két qua xir ly dir
liéu vién tham xic dinh phin b ham luong
SPM.
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Vi tri cic tram khio sat

Phwong phap
Sir dung phwong phap hoi qui dé xac dinh

him quan hé giira phd phdn xa rén mit nudc
vol ham lugng SPM. Ham dugc hra chon khi
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May do ham hrong SPM CTD
Hinh 1. So d6 tram vi khao st va thiét bi sir dung

hé 56 héi qui R 16n nhat [6, 7]. Bd dif ligu do
quang hoc va ham luong SPM tai 47 diém
ngoai thue dia dm;rc dua vao tinh toan dé timra
ham quan hé nay trong phin mém Exel. 6 kénh
phd ¢6 bude song 13 630 nm, 640 nm, 650 nm,
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660 nm, 670 nm va 680 nm ndm trong dai son%
d6 dugc sit dung 8 tim ra ham quan hé c6 R

[6m nhét. Sir dung md hinh DOS [8] dé tién
hanh hi€u chinh khi quyen va chuyen d6i gia tri
cip d6 xa4m (DN) vé gla tr1 pho phan xa cho
anh vé tinh trong phén mem X\r ly anh
ENVI 5.2. Mot vai tham s6 déu vao cua mé
hinh nay dugc tham khao tr by dir 1iéu khi
quyen cia NASA. Gw tri pho phan X2 cua vung
dat lién (ké ca phan bii triéu), ddo néi va may
che dugc dua vé gla tri khong st dung ky thuat
Masking trong phén mém ENVI 5.2 dé giam
khdi lugng ciing nhur sai sb trong qu4 trinh tinh
todn. Tinh todn ham lugng SPM theo cac gia tri
pho phin xa ciia timg pixel trén anh dya vio
ham quan hf; da dugc xéc dinh sir dung ky thuat
Band Math cia phan mém ENVI 5.2. Dé danh
gia d¢ chmh xac, két qua md hinh sb trj ve
phdn b6 ham llrt;mg SPM (da dugc kiém
nghiém) duge sir dung véi viée hya chon 20
diém theo cic mit cit xac dinh dé tach triét gia
tri hé,m lugng SPM tir xtr 1 4nh va mo hinh vét

Iy dé phan tich, danh gia.
KET QUA VA THAOQ LUAN
Xsc djnh bam hé giira pho phdn xa roi mit
nwéc va ham lwgng SPM
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Hinh 2. Quan hé giita phé phan xa r&i mit
nudc vai ham hergng SPM theo cac dang ham
khac nhau tai budc séng 650 um

Pé hya chon duqc dang ham héi qui ¢6 he
sé R? 16n nhit md ta mbi quan hé giita phd
phan xa roi mat nudc véi ham huong SPM, 5
hiam co ban 13 tuyén tinh, logarit, In, mil va da

Xady dung thudt todn xit Iy dir liéu vién tham ...

thirc 1an lwot duge tinh theo cac budc song
khac nhau (hinh 2). Trong s 6 budc song dugc
Iya chon dé tinh tuong quan giita phd phan xa
réi mit nude vdi ham lm;mg SPM thi ham da
thac bac hai tai buu'c song 650 nm ¢ hé sé R’
= 0,903 13 16n nhét (hmh 3). Nhu vay, quan hé
giita phé phan xa roi mét nudc véi ham heong
SPM tuén theo ham da thitc c6 dang:

SPM (mg/l) = 64.595*R%; + 127,8*R

+1,256 (1)
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Hinh 3. Quan hé giita phd phan xa roi mit
nuoc vol ham hrong SPM theo ham da thire
tai budc song trong dai phd a6

Tinh toan phin bé ham lrgng SPM tir dic
li¢n vién thim

St dung phuong trinh 1 dé tinh toan phan
b ham lrgng SPM cho timg pixe! trén anh vé
tinh sau khi duogc h1eu chinh khi quyen va
chuyen doi gia trj DN vé gia trj phd phan Xa.
Két qua tinh tai kénh 4 clia anh Landsat-8 ngay
25 thang 9 nim 2014 cho thay, ham lugmg SPM
16m hon 20 mg/1 tip trung chy yéu tai ¢dc ving
ctra song chinh nhr Bach Pang, Vin Uc, Tra
Ly, Ba Lat, Lach Giang va Pay. Khu vizc phia
ngoai (khoang trén 20 km ©ir bd), ham lwong
SPM kha thép tir 2 - 5 mg/1 (hinh 4). Tai khu
vuc vinh Ha Long, him hrgng SPM dao déng
tir 2 - 12 mg/1. Két qua tinh ham luong SPM tai
kénh 3 cua anh v§ tinh VNREDSAT-] thu ngay
3 thang 6 nim 2014 cho thidy ham hrong SPM
tai khu wirc cira Béy dao ddng tir 12 mg/l den
62 mg/l. Khu vire c6 him lugng SPM cao nhat

131



Nguyén Vin Thao, Vii Duy Vinh, ...

tap trung & phin cfra Téng va Lach Trudng
trong khoang do sdu dué 5 m.

l__ 0 mg ‘

Hinh 4. K&t qua tinh todn phan b ham lugng
SPM tir anh vé tinh [andsat-8 OLI (kénh 4)
ngay 25 thang 9 nam 2014 khu vuc ven bo

chau thd séng Hong
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| 1
j}-;'* AT - . f-’

Hinh 5. Két qua tinh to4n phin bd ham lyong
SPM tir anh vé tinh VNREDSAT-1 (kénh 3)
ngay 3 thang 6 nam 2014 khu vuc cira Pay

Panh gia sai s6
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Khi dinh gia do chinh xac trong xu 1y dif
liéu wen tham, mdt cach xac thuc nhat ngudi
ta bo s ligu do dac tai hién trwdmg [9, 10] Tuy
nhién, diéu néy kho thue hién 461 véi ham
lvgng SPM vi né thay ddi nhanh theo thdi gian
(do dong luc séng, dnng chay, ...), thém nira
thoi gla:n thu anh vé tinh rat nhanh nén hiém
khi 56 léu do dac thue dia trung voi thai gian
thu anh. Do vay trong nghién ciru nay, két qua
ctia md hinh s6 tri d3 duoc kiém ching dugce su
dung dé so sanh, danh gia. Nhin chung, két qua
tinh toan ham luong SPM trén anh vé tinh
Landsat-8 OLI vé VNREDSAT-1 theo thudt
toan truyén théng so vai két qua tinh todn cua
mé hinh so tri theo cac mit cat so sanh la kha
trung nhau (hinh 6, 7, 8).

i b
= x = T s vy Sy

Hinh 6. So sanh két qua tinh toan phan bd
ham lrgng SPM tir 4nh vé tinh Landsat-8 OLI
voi md hinh s6 tri khu virc ven bé
chau tho séng Hong

Ngay 25 thing 9 ndm 2014 14 thoi diém
chinh vu mtia mura cua khu vire chiu thd séng
Héng nén lugng tram tich dua ra ving ven bd
kha cao, dic biét 13 phan bd tram tich lo limg
tai cadc cua sbng chinh cuia ving (Pdy, Lach
Glang, S0, Ba Lat, Tra Ly, Thai Binh, Vin Uc
va Bach Ding). Chmh vi vay, két qua tinh toan
ham Iuang SPM theo thuit toan truyen thnng
va md hinh sé tri cao hon hin so voi thai diém
ngay 30 thang 12 nam 2014 (hinh 6). Sy sai




khac gii"ra cac két quz’i tinh da s6 xay ra & khu
virc gan bo noi d¢ sdu nho hon 5 m (khoang
10% dén 15%), & khu vyc sdu hon 5 m thi su
sai khac nhé hon nhiéu (khoing 2% dén 7%).
S¢ di co su sai khac 1ém nhar vay vi ving c6 d9
sau nho hon 5 m da bi tic dong manh cuia dia
hinh d4y véa séng v0 bdr 1am khuay duc Vit chat
ran lo hmg fur day anh hucmg manh den pho
phan xa ro1 mét nudc, dleu ndy dan dén ket qua
tinh ¢ sai s6 16n. Sai sd giira két qua tinh toan
ham lugng SPM trén anh VNREDSAT-1 theo
thuit toan tmyen théng so voi két qua tinh toan
béi m6 hinh s6 tri nhin chung cling kha gidng
v6i sai s6 tinh cho anh Landsat-8 OLI (hinh 8).

30 thing 12 nam 2014

Hinh 7. Phin bd ham lu{mg SPM tir anh vé
tinh Landsat-8 OLI va m6 hinh so tn khu virc
ven bd chiu thé séng Hong

190 ;

) —— 0 biskh o W
o~ — —— Thajt voe i teing
an
gw

50

0 «

0

4

b -

)

°o 1 4+ & 3+ 1w o» n % 1
Hinh 8. So sanh két qua tinh toan phén bs ham
lwgng SPM tir anh v¢ tinh VNREDSAT-1 véi
md hinh s6 tr] khu vyc aira Pay ngay 3/6/2014
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Nhirng han ché ciia thuit todm va phwuong
phap khic phuc

Phé phan xa roi mit nudce 1a tdng phd phan
xa cua cac hat vat chit v6 co va hiru co lo limg,
thuc vat phu du va mrée. Ham lugng SPM la
tong ham lugng cia cic hat vé co va hiru co,
théng thudng ham lwong céac hat vé co o lung
thudng lém hon nhiéu so véi ham hrong hat hiru
c¢ nhung pho phan xa cia ching thi khong
phai nhu vay [11). Thuat toan theo hudng mo
hinh truyén théng c6 nhimg han ché nhat dinh.
Pé 1a khong tich biét dugc pho phan xa réi mét
mréc cia cac hat v co, hitu co va nudc dﬁp
dén tinh ham lugng SPM con c¢é sai s6 nhit
dinh [12].

Pé han ché nhugc diém cua thuit toan theo
mé hinh truyén théng trong viée xir 1y dir lidu
v1en tham tinh toan ham lugng SPM ta1 vung
bién ven bo, cac thuat toan theo md hinh ban
phén tich duoc phat trién. Péy 1a thudt toan cy
thé héa méi quan hé giira tinh chit quang hoc
{inherent optical propertles) va ham lu{mg SPM
theo ham toan hoc cua mét vung nudc ven bd.
Cu thé d6 1a mbi quan he giira hap thu va tan xa
tré lai anh sang viing nhin thiy cia cac hat vit
chat lo limg véi ham hrong cua chung. Pé xay
dung dugc thudt toan nay can phéi tién hanh do
dac tinh chat quang hoc tai cédc diém cla ving
nghién cu va st dung mot sO gia thiét quang
hoc dé loai bd mét vii thong s& cua phuong
trinh quan hé, cling nhar cin tach biét sy déng
g6op vao ham luong SPM cua cac thanh phan vo
€0 va hiru co [13].

KET LUAN

Trén co s0 bd dir liéu quang hoc thu thip
duge tai viing bién chiu thé séng Hong trong
giai doan 2014 - 2015, thudt toan dya theo mé
hinh truyen thong da duoc phat trién véi moi
guan hé gilta phdé phan xa roi mit nwdc voi
ham lwgng SPM tai khu virc ven bo chéu thd
song Hong tuin theo ham da thic bac 2 c6 hé
$0 quan h¢ lon hon 0,9 tai budc séng 650 nm.
So sanh két qua tinh toan ham krong SPM trén
anh v¢ tinh VNREDSAT-1 va Landsat-8 theo
thudt toan truyén théng voi két qua mé hinh s6
tri cho cac glzi tri kha tuong dong Tuy nhién,
tai vang nuoc néng not ¢6 d6 sdu nho hon 5 m
cd sai 50 lom hon so voi phia ngoai.
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Bc xdy dung dugc thudt toan theo mé hinh
truyén thong phan anh sit vo1 thuc tién hon, 4o
chinh xdc cao hon, can ¢6 thém dir liéu do
guang hoc tai hién truémg khu wre, ciing nhu
dir li¢u do theo théi gian thuc khi xir Iy va phin
tich anh v tinh. Ngoai ra cin xay dyng thém
thuit toan theo huong ban phén tich dé khic
phuc cac diém han ché c¢6 hiru cia mé hinh
truyén théng.

Loi cam on: Cac tac gid xin chin thanh cam
Dé tai: “Nghién ctru céc phuong phép phén
tich, danh gia va gzam sat chit lugng nuéc ven
b bang ar lidu vién thim d¢ phan gidi cao va
d6 phan giai trung binh, da thdi gian; Ap dung
thir nghu_:m cho anh vé tinh VNREDSAT-1".
Mi so: VT/CB-01/14-15 thudc chucmg trinh
khoa hoc va cdng nghé vii tru giai doan 2012 -
2015 d4 ho 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’

! nstitute 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 1o 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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