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Tém tit: Udc tinh nong dé bun cdt lo hing (BCLL) cé vai tro rdt quan trong trong nghién ciru
danh gid dién bién hinh thai, méi triwong niede ving civa song, ven bién. Nghién ciru ndy da sir
dung dit liéu anh vién tham dé xdc dinh méi quan hé giiva phé phan xa tiv anh vé tinh véi nong
dé BCLL viing cira séng Ma thudc tinh Thanh Héa trén co sé két hop do dac hién truong va
phan tich giai dodn anh. Két qud cho thdy quan hé gitta phé phdan xa tir anh vé tinh (Landsat-8
OLI) véi nong dé BCLL tudn theo ham da thirc bdc hai (RZZO. 74). Két qua cua nghién ciru ndy
buée dau dinh hwéng phat trién cdc nghién civu lién quan dén sit dung tw liéu dnh vé tinh dé xac
dinh néng do BCLL cua cdc cwa song khu vuc mién T rung ciing nhw cac khu viec khac doc bo
bién Viét Nam.

Tir khéa: cira song Ma, bin cdt lo lieng, anh vién tham.

Summary: Estimating the concentration of suspended sediment has an important role in the
studies morphology, water quality in estuaries and coastal areas. This study uses remote sensing
data to determine the relationship between the reflectance spectrum from satellite imagery and
suspended sediment concentrations at Ma estuary in Thanh Hoa province from field
measurements and analysis of satellite imagery. The results showed that the relationship
between the reflectance spectrum from satellite imagery (Landsat-8 OLI) and concentrations
follow quadratic polynomial (R2 = 0.74). The results of this study initially setup a orientation
study related to use satellite images to determine the concentration of suspentded sediment at the
Ma estuary in paticular and further in central region of Vietnam in general.

Keyword: Ma estuary, suspended sediment, satelitte images.

1. PAT VAN DE BCLL bang phuong phép do dac truyén thong
thuong rat tén kém nén gip nhidu khé khan
khi nghién ciru & pham vi khong gian rong.
Phuong phép str dung cong nghé vién tham co
vu diém 13 c¢6 thé cung cdp thong tin vé phan
bb khong gian cia nong d6 BCLL ¢ pham vi
16n. Su két hop khac nhau ctia cac kénh phd &
dai song nhin thay va can hong ngoai di dugc
nghién ciru va d& xuét nhu 1a chi s6 dé tinh
toan BCLL ven bién, cira song, ddm pha...

Bun cat lo limg (BCLL) 13 mot chi s quan
trong lién quan t6i lwgng van chuyén bun cat
va gian tiép lién quan t6i hién tuong x6i 10, boi
tu ving vung cira song, ven bién. Cac phuong
phdp chinh trong viéc xac dinh luong bun cat
lo ling gdm: do dac hién trudong, md hinh
toan, vién tham,...Viéc xac dinh ham luong

Ngay nhan bai: 04/01/2017

Ngay théng qua phan bién: 8/2/2017 Céc hat vat chit lo ling nhu sét min (duwong
Ngay duyét dang: 24/2/2017 kinh 3-4pum), bun (5-40um), cat min (40-
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130um), cat tho (131-250 um) trong thuc té
chiing thuong ton tai theo kiéu hdn hop cac
thanh phan nay voi nhau, tuy theo tirng ving
ma luong da s6 s& thudc vé thanh phan nao
trong d6. Bun céat lo lrng ving ctra song co
ngudn gbe tir rat nhidu ngudn khac nhau bao
gdm tir sy x6i mon dat nong nghiép & nhitng
ving dat thuong luu, phong hoa dia hinh, x6i
mon duong bd do songhoac hoat ddng van tai
ven b, hoat dong nao vét.v.v. N6 cho théy
muc d§ cao tdp trung tai cac khu vuc nudc
trong d4t lién va ven bo hon dai duong
(Gordon, 1983).

Dic tinh quang pho ctia nurde bién chi yéu lién
quan dén mau dai dwong v6i nhiéu ngudn khac
nhau, dic biét 14 nong do BCLL ¢ do sau
twong dbi néng khu vuc ven bién. No6i chung,
cac phan xa quang phd cua bun cat thong tri
cac qué trinh vé nuée ting hap thy & ca bude
song mau d6 va mau xanh trong phd va tai
budc song mau xanh 14 cay (Sathyendranath
va Morel, 1983). BCLL nhu cac chét v6 co la

mot vat liéu tan xa rat tot ma khong can bat ky
su hép thu cua birc xa mat troi. Do 16n cua su
tan xa co lién quan dén kich thudc ciia mdi hat
bun cat va cat va phan bd cua né. Kich thude
bun cat cang nho thi kha nangtan xa canglén.
BCLL phén anh rd ¢ budce song 500-600 nm,
do d6 c¢6 thé xic dinh nong do BCLL bang
cach str dung chiéu dai budc séong nay. Clark
(1980) sir dung céc ty 1¢ birc xa phd & 440 nm
va 550 nm cta by quét birc xa da kénh viung
ven bién (CZCS) vé tinh Nimbus dé uéc luong
phu sa lo ling. Cac nghién ctru khac uwdc tinh
ndng d6 bun cat sir dung dir liéu vé tinh (vi du,
Clark, 1980; Strum, 1983; Tassan, 1994;
Clark, 1997; Doerffer va Schiller, 1997;
Binding, 2003; Ruddick, 2003; Miller va
McKee, 2004). Pén nay, cac nghién ciru vé
mg dung anh vién tham van tiép tuc phét trién
theo cac huong nhu viéc hi€u chinh gitra phan
tich loai anh véi phd do duoc, hodc giita anh
v6i do dac hién truong,... dé xac dinh ndng do
bun cat.

b ey =
S ? ! Ay

Hinh 1: Pham vi khuvwc nghién ciru

Hé théng song Ma d6 tryc tiép ra Bién Dong
qua ba ctra song ctra Lach Sung, ctra Lach
Truong va cua Héi. Cac cua song dua ra
lugng bun cat boi tu cho dai ven bién phia Bic

ctia Thanh Héa. Ving bién Thanh Hoa c6 ché
do song, dong chay bién ddi theo mua kha rd
rét. Khu vyc ctra song Ma va bai bién SAm
Son c6 ché do thuy dong luc phic tap do bi

2 TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 37 - 2017



anh huéng cta dong chay tir hé théng song M a
nén gan ddy xdy ra hién tuong xo6i 10 b rét
nghiém trong (Hung va nnk 2016). Pé dua ra
gidl phap bao v¢ bo doi hoi phai lam rd
nguyén nhan xoi 10, trong d6 nghién cliru van
dé van chuyén bun cét lién quan dén x6i 16 hét
stc kho khin do yéu cau do dac va tinh toan
v6i khdi lwong 16n, tai chinh nhiéu. Bai béo
nay da st dung phuong phép phan tich anh
vién tham két hop véi dir liu do dac bun cat
lo ltng dé xdy dung quan hé gitra phd phan xa
ctia anh v&indng d6 BCLL ving cira song M.
Véi phuong phap nay c6 thé tim cach wéc
lwong ndng d6 bun cat khu vuc cira song tir tai
liéu anh vién tham khi c6 it s0 liéu do dac. Két
quéa nghién ctru 13 co s ban dau giup cho viée
phat trién cac nghién ciru (rng dung anh vién
tham xic dinh néng d6 BCLL khu vuc cira
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song M4a noi riéng va cho cira song mién
Trung néi chung.
2. TAI LIEU VA PHUONG PHAP
NGHIEN CU'U

Tai ligu

Tu liéu anh vé tinh, ban dd dia hinh, muc nudc
thuy triéu, s6 liéu bun cat lo ling va sb liéu do
phd phan xa rdi mat nuée 1a nhitng tai lidu
chinh da duogc st dung trong nghién ctru nay.
Tai ligu anh va bdn do:

Anh vé tinh Landsat-8 OLI (d0 phan giai
khong gian 30m) trong khoang thoi gian 1dy
mau bun cat lo lirng (bang 1) va mot sé canh
anh khéac dugc st dung dé wéc tinh va danh
gia phan bd nong do bun cat lo lirng khu vuc
ctra song.

Bang 1: Tw li€u anh v¢€ tinh st dung trong nghién ctiru

Bo ci Vi tri anh S0 hiéu canh Do ohi Cao dd
Loai dnh Q.c‘am (path, Ngay chup 0 P,,an thiy
bién giai ‘A
row) triéu
LC81260462015
Landsat 8 OLI TIRS | pl26,146 | 14/11/2015 319LGN0O 30m; 15m
LC81260462016
Landsat 8 OLI TIRS | pl26,146 | 26/06/2016 178L.GNOO 30m; 15m
LC81260462016 )
Landsat 8 OLI TIRS | pl26,146 | 17/11/2016 32LGNOO 30m; 15m

Tai liéu mwe nwde, bin cdt lo hing va phé
phan xa roi mat nwoc:

Nghién ctru da su dung sb litu muc nude go
do tai tram Quang Chau cira song M4. SO liéu
nay duoc do trung v6i thoi gian ldy mau
BCLL va thoi gian v¢ tinh Landsat chup khu
vuc cira song (bang 1).

S6 liéu BCLL duogc xéac dinh tir két qua phan
tich cac mau ldy trong khoang thoi gian c6 anh
Landsat. Cac miu bun cat dugc liy trong hai
dot khao sat mua 1i va mua kiét. Déng thoi
tién hanh do phé phan xa ro1 mat nudc tai cac
vi tri lday mau BCLL.

Thoi gian 1iy miu bun cat lo ling: Dot do
mua Iii tir 9h dén 12h ngay 13/08/2016 va dot
do muia kiét tir 9h dén 12h ngay 17/11/2016.

Phwong phap nghién ciru
Phirong phdp do dac, ldy mau hién triwong:

Nghién ciru thyc hién hai lan do dac phd phan
xa ro1 mat nuwdc va léy mau bun cét lo ling tai
ving ctra song Ma (mua il va mua kiét). M oi
lan 14y 30 mAu bun cat lo ling (trong song lay
10 diém, ngoai bién 1dy 20 diém) phan b bao
quat toan bd pham vi lan truyén cta bun cat &
vung ctra cra song Ma (nhu Hinh 2). Tai céc
diém 14y mau BCLL ddng thoi tién hanh do
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dac phd phan xa roi mit nudc bang thiét bi
phd cam tay ASD. Két qua do pho hién truong
s& duoc xir Iy phan tich dé phuc vu viéc thiét

4

Phirong phdp phan tich xit Iy dnh vién tham:

Anh Landsat-8 OLI la dir liéu mién phi, duoc
tai vé truoc tiép ttr co so dir liéu anh cua Cuc
khao sat dia chat lién bang Hoa Ky (USGS).
Luong birc xa dién tur thu duoc trén bau khi
quyén (TOA radiances) thu duoc trén cam bién
& muc xir Iy 1T dwoc cung cdp dudi dinh dang
GeoTIFF, véi cac kénh riéng 1é da duoc chuan
héa vé mit hinh hoc & h¢ toa do UTM. Véi do
phu chup 1én téi 185 km x 185km, d phén giai
kénh da phd 30m, anh Landsat-8 OLI rét phu
hop khi & dung cho vung cra Héi, khu vuc
nghién ctru nam tron ven trong mot canh anh,
do vy dir liéu anh st dung s& dam bao dugc
tinh théng nhat, ddng nhat vé mit thoi gian.

Quy trinh xir ly danh anh Landsat-8 dugc mo ta
trong Hinh 3. Anh Landsat-8 phai thong qua
budc tién xir 1y anh, budc nay bao gdm hiéu
chinh burc xa, hi€u chinh anh hudéngkhi quy én,
loc miy dé c6 duoc phd phan xa rdi khoi khéi
nudc (Rrs). Thuat toan quang-sinh hoc (Bio-
optical algorithms) duogc 4p dung sau khi ¢
duoc gia tri phd phan xa ciia khdi nude. Cac
thuat toan ndy duoc xdy dung dua trén phd do
dac tai thyc dia voi s liéu do miu ham luong
bun cat lo ling tuong ung (cong thuc kinh

Hinh 2. Do dac va Zcfy mau BCLL hién trwong khu vic cira Hoi

1ap thuét toan quang-sinh hoc dé udc tinh ham
luong bun cat lo lung.

e

nghiém-Empirical algorithms). Trong quy
trinh xir Iy c¢6 2 budc rit quan trong, quyét
dinh do chinh xic két qua do 1a budc hiéu
chinh anh huéng khi quyén va 4p dung thuat
toan quang-sinh hoc dé wdc tinh ham Iuong
bun cat lo lung.

Hiéu chinh anh huéng khi quyén anh Landsat-8:
C6 nhiéu phuongphap hiéu chinh anh huréng khi
quyén véi anh Landsat-8 nhu sitr dung cac phan
mém thuong mai nhu FLAASH cua Envi,
ATCOR ciia ERDAS hoic ACOR, 6S... Dé thu
dugc phan xa bién (marine reflectance) cua khdi
nudc, cac phuong phdp hiéu chinh chuyén sau
hon dé duroc nghién ciru va cong bd cia mét sb
tac gia nhu Gordon, H. R., & Wang, M., 1994,
Quinten V & K Ruddick, 2014.v.v. Cac nghién
clru ndy tép trung giai quyé triét dé cac nguon
sai s chinh cia khi quyén gy ra trén phd phan
xa thu duoc ¢ sensor, hai trong sb d6 1a saisd do
anh huong boi cac phan tr khi (molecular-
Releigh reflectance), cac sol khi (aerosol
reflectance). Trong nghién ctu nay cong cu
ACOLITE d3 duoc st dung dé hiéu chinh anh
huong khi quyén cho anh Landsat-8, day 1a cong
cu rat phd bién hién nay, dwgc 4p dung cho
nghién ciru moi trrdng nuwde.
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I
—

Anh Landsat 8

|

(DN)

Hiéu chinh anh huong khi
quyén (ACOLITE), dé thu

duoc Rrs

1

Dir liéu do dac |
thuc dia [ |

Xay dyng thudt toan thuc
nghiém theo cac kénh

So sanh, danh gia két
qua (lya chon phuong

v

phép)

Ap dung céac cong thirc
thuc nghiém

v

Ban dd phan bb ham luong
bun cét lo lung (theo thuat
toan thuc nghiém)

Hinh 3. Quy trinh xir Iy dnh dé wée tinh ham hwong bun cdt lo lirng tir dnh Landsat- 8 OLI

Thudt toédn quang-sinh hoc (Bio-optical
algorithms): Trong nghién cru nay, nhoém tac
gia da str dung thuét toan kinh nghiém dé xay
dung cong thirc quang-sinh hoc dua trén s
liéu do dac ndng d6 bun cat lo lirng ngoai thuc
dia v6i tu liéu phd tir may do phd cam tay va
pho phan xa tr anh vé tinh. Nghién ctru siur
dung thuat toan uwoc tinh ndn g dd bun cat khac
da duoc xdy dung trén thé giéi, trong d6 co
thuat toan Nechad, 2010 (Nechad, B. Ruddick,
K.G and Y. Park, 2010), day la thuat toan
dugc xdy dung nham ap dung cho moi tu liéu
anh v€ tinh va véi moi khu vuc dia ly, cac
tham s6 dd dwgc thanh 1ap tir tap dit lidu do
dac rat 16n ciia cac ving clra song khac nhau
trén thé gioi.

Thudt toan Nechad 2010: V&i kénh d6 anh
Landsat-8:

_289.29* pw

PW
1—
( 0.1686)

3. KET QUA VA THAO LUAN

Xay dung thuit toan quang - sinh hoc cho
khu vure cira Héi

SPM mg/1 (1)

Két qua ldy mdu BCLL va do phé tai hién
truong:

Cac mau BCLL ldy tai hién trudng vao thoi
diém c6 anh chup Landsat trong hai lan khéo
sat da duoc phan tich trong phong thi nghi€ém
dé xac dinh nong d6 BCLL. Két qua phan tich
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cho thdy khu wuc cira Héi c6 nong do BCLL
twong d6i thdp: dot do mua 1 thang 8/2016
néng d6 BCLL 16n nhdt ciing chi dat

0.371kg/m’, trung binh 0.101kg/m’; dot do mua
kiét thang 11/2016 nong d6 BCLL 1én nhét
0.09kg/m’, trung binh 0.031kg/m’ (Bang 2).

Bang 2: Pic trung nong dd BCLL khu wire cira Héi qua hai dot khéo sat nim 2016

Dot do mua lii ngay 13/08/2016 Dot do mua kiét ngay 17/11/2016
Ky | Nong 1 46 | Kinh o Ky ] Nomg g6 | Kinh o
b hl?u do Bic bong b hl?u a0 Bic bong
mau (mg/1) mau (mg/1)
1 B2 0.051 | 19.8225 | 105.9336 | 1 Bl 0.05 19.7830 | 105.9320
2 B3 0.078 | 19.8177 | 105.9664 | 2 B2 0.08 19.7823 | 105.9380
3 B21 0.039 | 19.7954 | 1059875 | 3 B3 0.05 19.7813 | 105.9450
4 B22 0.046 | 19.8302 | 105.9486 | 4 B4 0.06 19.7790 | 105.9530
30 S11 0.106 | 19.7833 | 105.9275 | 30 S4 0.01 19.7749 | 105.8870
1B 0.101 TB 0.031
Min 0.030 Min 0.010
Max 0.371 Max 0.090

Céc mau do phd hién truong bang thiét bi do
pho cam tay ASD dwoc phan tich xir Iy bang
phan mém. Két qua do phd duoc trinh bay nhu
Hinh 4. C6 thé nhan thiy khéi nudc c6 chira
bun cat lo ling khu vuc ctra song Ma phan xa
manh d6i vé6i dai budc séng do cb budc song
trong khoang 535-670 nm.

0.4000
0.3500
0.32000
0.2500 —D3-155

D4-168
0.2000

D5-180
—H2-40

D6 phan xa

0.1500 ——H3-11
Ha-5
0.1000 Na-17

0.0500

Buwéec song (nm)

Hinh 4. Dé thi biéu dién dwong cong phé do
tai thuc dia ngay 13/08/2016

Xay dung thudt toan thwe nghiém lan 1 (TNI)
va lan 2 (TN2):

Trén co so céc két qua do dac phd phan xa ciia
khéi nudc va ldy miu ndng d6 bun cat lo ling
khu vuc ciia song M4, mot phwong trinh hoi
quy phi tuyén da duoc thanh 1ap tir gia tri phd
phén xa & kénh do vé6i gia tri ndng do bun cét
lo ling thuc do, goi la thuat toan TN1 va TN2
nhu sau:

- Phuong trinh héi quy phi tuyén thiét lap tir
sb lidu do dot mua i than g8/2016:

SPM = 1.051¢” """ Rd(mgy)) Q)
Trong d6 pw 1a gid tri phd phan xa tai kénh do
cta anh Landsat 8 duoc mo phong lai tir s6
liéu do phd thuc dia.

- Phuong trinh hdi quy phi tuyén thiét lap tir
s6 liéu do dot mua kiét thang 11/2016:

SPM = 6776.3%pwpy -48.906% pwy. +2.779  (3)
Phuong trinh hdi quy phi tuyén theo s6 liéu do
thang 8/2016 c6 dang ham sé mi voi hé sb
twong quan R = 0.967, phuong trinh hdi quy
phi tuyén theo sé liéu do thang 11/2016 c6
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dang ham sb bac hai véi hé sb tuong quan R?
= 0.740. Tuy phuong trinh (3) c¢6 hé s6 twong
quan nho hon phuong trinh (2) nhung cho két
qua giai doan néng do bun cat khu vuc cira
song Ma tét hon. Do phuong trinh (2) duoc

FILENE
L - »
.-'-:-
50,00 . . »
_ ¥ E7TE I - 45 500+ 2,779 r
Tanog R = 13,7402 A
E s
-
= 4000 " .
& ;
-
AL ] *
o~
10,00 ‘___.--"4_4
.00
a .05 0.1
pw - phén 2 bién

S6 liéu do mua kiét ngay 17/11/2016

Hinh 5. Quan hé phé phan xa kénh do anh Landsat—S Vvéi nong do BCLL

EELGIZYCSM  CONG NGHE |
xay dung tir cac so liéu do phan bd déu trong
dai ndng do bun cat thdp nho hon 70 mgl/,
trong khi d6 phuong trinh (3) dugc xay dung tur
cac sb litu do phan bd khong déu trong dai
ndéng do bun cat cao hon dén 200 mg/l (Hinh 4).

Ban dd ham lwgng bin cat lo lixng khu vige cira sdng Ma, ngay 18/11/2016

% S#M Cancentranon (Mg
i< i | T T T=% L e e—

. P o £ IR I ) ‘-, ;, IR «.& & F

L -Pf P FP

va két qua gidi dodn dnh Landsat-8

U'éc tinh phan bd ndng d9 bun cat lo limg
khu vue cira Ho'i

Trén co s& thuat toan Nechad 2010, va cac
thuat toan TN dé xéc dinh ndong d6 BCLL nhu
da trinh bay trong phan trén, nghién ciru tién
hanh danh gia wdc tinh phan bd ndéng do
BCLL khu vuc ctra song M cho mdt sd canh

anh Landsat-8, tir d6 so sanh nhan xét vé su
phi hop cua cac thudt toan khi 4p dung cu thé
cho khu vyc ctra song Ma. Nghién ctru da su
dung cac canh anh Landsat-8 ngay ngay
14/11/2015, 26/06/2016 va ngay 17/11/2016
dé uéce tinh phan bd nong dd6 BCLL theo cac
thuat toan.

Cénh anh ngay 14/11/2015
Hinh 6. Anh t6 hop mau tw nhién cua tu lieu anh vé tinh

Canh anh ngay 26/16/2016

Cénh anh ngay 17/11/2016
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Két qua udc tinh wdc tinh phan bd néng dd6 - Udc tinh ndng dd BCLL tir canh anh Landsat
BCLL khu vyc ctra song Ma theo cac thuat ngay 14/11/2015:
toan dugc dugc mo ta duoi day:

a)
- Uéc tinh ndng 6 BCLL tir canh anh Landsat ngay 26/06/2016:
mo A ¥ j [ S i p

ot

Ham lrgng bun cét lo lirng (Mg/1)
|

SR D PSS e SE RSSO P
SR I 2 A S R R A o

Hinh 7. Ban do phdn bo ham heong bun cdt lo himg cdc thoi diém wéc tinh theo cdc thudt todn

khdc nhau. Hinh a, d, g ap dung thudt toan Nechad 2010; b, e, h ap dung
thudt toan (TN1); c, f, k ap dung thudt toan (TN2)
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Sir dung mot ving mau dé théng ké gia trj thay doi ciia ham luong bun cét lo ling cia 3 thuat
toan & 3 thoi diém chup anh (Hinh 8).

T -

4

10g

ad

a0

i

Gl -

A0 Mechad
mTH1

an THZ
20 |

Arl

Ham Ivging chit lof I ng (Mg /1)

1
|

U

lul1s  Jam 16 Aug 16 KMar 17

Thiri gian

a)

b)

Hinh 8. So sanh thong ham heong bun cat lo lirng tai vimg mau trén 3 thoi diém chup dnh ¢
cac thudt toan khdc nhau: a) so do vi tri ving mau, b) do thi gia tri bien thién gitra cdc
phwong phap va thoi diem chup

So sanh cac két qua 3 thuit toan trén 3 canh
Landsat c6 thé thay gia tri ham luong BCLL
clia thut toan TN2 va Nechad 2010 c6 két
qua udc tinh rat gz‘in nhau do 1éch 16n nhét &
ngudng gia tr1 90 - 100 mg/l 1a nhé hon 5
mg/1 (hinh 8), trong khi d6 két qua wéc tinh
tur thuat toan TN lai ¢6 su khac biét kha 16n
so voi 2 két qua con lai. Do TN1 dugc xay
dung dua trén viéc mé phdéng gid tri kénh
phd trén anh vé tinh st dung gia tri do phd
cam tay, thiét bi st dung trong nghién ctru
ndy chua phai thiét bi dic dung trong nghién
ciru moi truong nudc, vi vay dir licu mod
phong s& c6 nhitng sai khac nhat dinh, din
toi két qua khong dugc chum vaéi 2 thuat
toan con lai. Nhu vay xét trén viéc thon gké,
phén tich thi thuat toan TN2 va Nechad 2010
dap ng duwoc yéu cau 4p dung cho cac anh
vé tinh con lai dé wéc tinh ham lugng BCLL.

Tuy nhién thuat toan TN2 dugc xdy dung
trén co s& thuc nghiém gitra két qua do dac
v6i phd chup trén anh vé tinh tai chinh ving
clra song M4, do vy TN2 s& phan anh gan
hon dic diém phan bd BCLL tai khu vuc
nay, TN2 s€ duogc chon dé udc tinh ham
lugng BCLL cho nhitng 4nh v¢ tinh Landsat-
8 OLI con lai.

Bdnh gid s phan bé nong dp BCLL khu vic
cwa song Ma:

Nghién ctu st dung mot mat cit doc nbi tur
clra bién ra ngoai khoi véi 6 dai 7km (Hinh
9). Dua vao sb liéu biéu d6 biéu thi phan bd
gia tri doc theo mat cét co thé théy rat ro dic
diém thay d6i néng d6 BCLL khi ra ngoai
clra song. Xét theo mua, chudi anh phan tich
tir thang 6 twong ung véi dau mua Id va
thang 10, thang 11 1a ddu mua kiét.

TAP CHIi KHOA HOC VA CONG NGHE THUY LGOI SO 37 - 2017 9
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Hinh 9: So' @6 mdt cdt doc va biéu dé phdn bo
ham lwong bin cdt lo lirng theo mdt cdt thoi
diém thang 11/2016

Véi thoi diém thang 6/2016, ¢ khoang 3km
tinh tir cira bién c6 gia tri ndng d6 BCLL rat
cao 1én t&i gan 200 mg/l; tir khoang cach ngoai

3km dén 4km ndng d6 BCLL thay d6i dot ngot
thé hién qua d6 ddc bién thién ciia gia tri nong
d6 BCLL rat 16n, tir ngudng gia tri trén
100mg/l xubng chi con & ngudng thap dudi
30mg/l; tir khoang cach 4km tré dingudng gia
tri chi con & mirc <15 mgl. Sy phan bb trén
cling pht hop véi thuc té ma nhém nghién ctru
da ghi nhan duogc trong dot khao sat mua I
thang 8/2016 (Bang 2).

Dén thoi diém thang 10/2016, ddy 1a thoi diém
cudi mua Iii nén qua phén tich trén anh chyp
ngdy 16/10/2016 cho thiy nong d6 BCLL da
giam di dang ké, & mirc 90 mg/l tai ving cia
song va 2km quanh do; ttr 2-4km ngoai ctra song
ndéng d6 BCLL ciing giam manh xudng con mirc
20mg/l; & khoang cach ngoai 4km gia tri bun cat
& murc ddi 20mg/l va giam dan (Hinh 10).
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Hinh 10: Biéu d6 phdn bo nong do BCLL theo mat cdt thoi diém thang 6 va 10/2016

Ciing trén két qua phan tich bién dongndng do
BCLL vao thang 11/2015 va thang 11/2016.
Tir biéu d6 mt cit cho thiy ¢ khu vuc gan cira
song gia tri nong do BCLLthang 11/2016 &
khoang 70mg/l, cao gan gip doi so vdi cling
thoi diém nim 2015 & ngudng 35-40mg/l
(Hinh 11). Nhu vay c6 thé thiy bun cét lo ling
vao cudi mua i nim 2016 c¢6 gia tri kha cao,
két qua nay 1a hop Iy voi didu kién thily van
song Ma nam 2015 khong c¢6 mua [0 trong khi
nam 2016 mua i dén muodn.

Két qua phan tich cho thdy sy khac nhau 5 rét

gitta ndng d6 bun cat lo lrng & mua i va mua
kiét. Ban d6 phan bd ndéng do bun cat lo ling
trén anh Landsat chi ra rang vao mua lii dong
chay duwa bun cat ra bién c6 ndng do cao, tai vi
tri ctra song va khu vuc cach cura song khoang
6km, dong van chuyén bin cat theo hudng dong
bién hinh thanh mdt ving dang roi. O ving ctra
song bun cat lo lng co thé dat téi trén 300 mg/l
va giam dan ti 1& nghich véi khoang cach so véi
vung ctra song. Trong khi vao mua kiét do luu
lugng nudce trong song nhd, lwong bun cat van
chuyén ciing vi vdy ma nho hon han. Ban do

10 TAP CHi KHOA HOC VA CONG NGHE THUY LGOI SO 37 - 2017



phan b cho thiy, vao mua kiét dong bun cét lo
lirng tdp trung trong khoang 3km va phan tan
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déu quanh vung cira song, gia tri trung binh chi
vao khoang 35-40 mg/l.
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Hinh 11: Phén bé néng do BCLL theo mt cdt thoi diém thang 11/2015 va thang 11/2016

Két qua so b thu dwgc kha tét, quy trinh xir Iy
anh dua ra phu hop véi dbi tuong nghién ciru.
Cac buoc thuc hién dam bao tinh logic khoa hoc,
rat ddc thu véi viée st dung tu liéu vién tham
trong quan tric yéu t6 nong 46 BCLL. K& qua
phén tich tir anh cho théy burc tranh toan canh sy
phan b nong d6 BCLL khu vuc cira sdng va
ven bo. Dy 1akét qua c6 tinh chat khach quan,
tir d6 c6 thé sir dung két qua nay phuc vu hiéu
chinh cac mé hinh véan chuyén bun cét.

Bén canh nhitng két qua ban dau dat duroc, mot
s0 han ché trong nghién ctru can dé cap dén nhu:

- Thir nhét, rét kho dé co duge anh v¢ tinh véi
didu kién quang may twong @ng vé6i thoi diém
liy mau thyc dia dé kiém ching Vé tinh
quang hoc phu thudc hoan toan vao diéu kién
thoi tiét quang may .

- Tht hai, viéc do dac thuc dia can tap trung
vao khoang thoi gian v¢ tinh bay qua (giéi han
trong khoang 2 gid trudc va sau thoi diém anh
v€ tinh). V61 vé tinh Landsat-8 gio vé tinh bay
qua 13 khoang 10h17°, do vdy tuyén khao sét
phai duoc thiét ké hop 1y .

- Thit ba, thiét bi do pho trén bé mat bién chua
dat chuan cua thiét bi chuyén dung dé do phd
phan xa ciia nuéc bién (hién tai & Viét Nam
hién chua c6 don vi nghién clru nao cé thiét bi
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chuyén dung nay — trir mot sd nghién ciru
duoc thuc hién béi cac chuyén gia qubc té).
Do vay vi¢éc do dac va xur ly thong tin phé thu
dugc kha kho khan va can nhiéu ngudn tham
chiéu dé hiéu chinh, kiém chirng.

3. KET LUAN

Nghién ciru nay budc dau da thiét lap cach xac
dinh lugng bun cét lo lrng vung ctra song Ma
bang viéc phan tich anh vién tham két hop do
dac 14y mau tir thue dia. Két qua phan tich trén
anh twong quan tuong d6i chat ché véi két qua
tir phan tich miu tr thuc dia, diéu nay cho
phép trong twong lai ¢6 thé sir dung phan tich
anh dé tinh toan luong bun cat lo lirng thay vi
phai thuc hién thu thap va phan tich mau tai
thuc dia (ton kém kinh phi va thoi gian) khi
tuong quan du chdt ché.

Duya vao két qua phan tich trén anh vé tinh,
nghién ciru da cho thay phan nao buc tranh
toan canh su phan bd BCLL theo mua tai khu
vuc ctra song Ma. Voi ham luong bun cét vao
mua 1i co thé 1én téi trén 300 mg/l va & muc
dudi 40mg/l vao mua kiét, nhung lai c6 su
khac biét phu thudc vao didu kién thoi tiét,
thiy van gitta cac nam (cing thoi diém dau
mua kiét nhung thang 11/2015 véi thang
11/2016 lai c6 su khac nhau 10 rét).
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Nghién ctru da dua ra quy trinh uwéc tinh ham
luong BCLL su dung tu liéu anh vé¢ tinh
Landsat-8, quy trinh ndy c6thé &p dung cho cac
loai tu liu dnh vé€ tinh quang hoc khac nhau va
tai cdc vung cura song khac nhau. Nghién ctru
d6ng thoi chi ra nhitng wru diém va han ché cia
anh v¢ tinh trong viéc udc tinh ham lugng
BCLL tir d6 dua ra cac khuyén nghi cho nguoi
st dung, nham khai thac hiéu qua nhat thong tin

thu durgc tir nguon tu liéu nay.

Loi cam on: Nghién ctru ctia bai bao da nhan
duoc nguon kinh phi va sb liéu tir dé tai phat
trien KH&CN nam 2016 “Nghién clru ung
dung anh vién tham x4c dinh néng do bun cat
lo ling phuc vu du béo dién bién vung ctra
song ven bién” ciia Phong Thi nghiém trong
diém Quéc gia vé dongluc hoc song bién.
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