Nghién cliu - Trao ddi

Jslam sat do duc song Tien, song Hau
bang anh vé "tinh da thoi gian Landsat-8
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Trung tam Ung dung c6ng nghé V& tinh mién Nam

DAT VAN BE

& viet Nam, ung dyng cong
nghé vién tham dé giam sat chat
lugng nudc mat da dugc Trung
tam vién tham qudc gia trudc
day, nay la Cyc Vién tham quéc
gia thye hién trong dy an: “Su
dyng cong nghé vién tham va GIS
xdy dung co sé dir liéu thanh lap
bén dé dién bién ving 6 nhiém
nguén nudc thai tif cac khu céng
nghigp, dé thi nhdm dua ra cdnh
bao céc ving c6 nguy co 6 nhiém
thugc vong kinh t€ trong diém
mién Bdc” theo Quyét dinh s
997/QB-BTNMT ngay 02/6/2010
clia Bd TN&MT.

NOi dung cla bai bao dé
cép t6i két qua nghién clu
va thyc té st dung &nh vé tinh
thai diém cOa nam 2014 va 2015
cla anh da phé Landsat-8 c6
dd phan gidi cao 30 m dé lap
ban dé d6 duc cho sang Tién,
sbng Hau va dai ven bién cla hai
viing cifa séng thudc khu vie
Nam Viét Nam.

TU LIEU VA PHUONG PHAP

Tu ligu khu vyc khao sat

TU ligu anh vé tinh sl dung
a8 giam sat do duc la anh
Landsat-8 ngay 24/01/2015 va

ngay 27/04/2. 14 trong dé, anh
vé tinh ndm 2014 chiu anh
hudng cla may kha I6n. Khu
vyc giam sat do dyc thudc 2
song Tién va song Hau va ving
clia séng ké ca séng Sai Gon.
Hai séng Tién va Hau déu co
ngudn tu song Mé Cong. Song
Tién c6 céc cifa séng chinh dd
ra bién nhu Cung Hau, Cé Chién,
Ham Ludng, Ba Lai va cla Pai.
Song Hau c6 hai clia séng chinh
la Tranh Dé va Binh An. Séng
Sa1 Gon co clra chinh 1 Soai
Rap. Viéc 18y mau nudc va phan

tich do duc (don vi: NTU) dudc
tién hanh doc theo séng Tién
va séng Hau. Cac mau nudc lay
trén cac mat cat ngang séng & 3
vitrila gira séng va bén trai, bén
phai cla hai bén bo séng. Thai
diém 1dy mau (tir 10g— 119 séng)
trung vdi ngay gid ma vé tinh
chup cho khu vyc (khodng
10:30g sang) ngay 27/04/2014 va
24/01/2015.

Cho thdi diém 2014, t8ng s8
diém Idy mau nudc & thyc dia la
63, nhung thyc t& chi st dung
dugc 28 diém mau nudc vi do

Hinh 1. C4c thanh phan tia phan xa di vé dau thu.
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may va bong may che khuat,
chiém 44,44°. Trong s6 28
dém mau nudc coé 3 diém
thay bat hop ly la diém 17-T,
17-P, 18-G. Nhu vay, s6 diém
miu nudc s dung dudc la
25 diém. Trong d6 su dung 20
diém dé xay dung mé hinh do
duc va 5 diém dung lam diém
kiém tra mé hinh.

Cho thi diém 2015. tng s6
diém |dy mau va do GPS la 63
diém. Sau khi loai trif sai s& thd
két hap trong qua trinh xU ly &nh,
s8 lugng diém sl dung dugc la 52
diém; trong d6 c6 45 diém su
dung dé xay dyng mé hinh do
dyc va 7 diém sl dung lam diém
kiém tra.

Phuong phap

Hinh 1 gi6i thiéu tia sang
téng hgp Lt di vé ddu thu t tia
sang don Mat Trdi mang nang
lugng Es gdm 4 thanh phan la:
Tia tan xa trong khi quyén Lp,
tia phan xa bé mat nudc Ls,
tia phan xa t trong long nudc
Lw (hay tia phan xa r&i khoi
nudc), va tia phan xa day nudc
Lb: nghia la:

Lt=Lp+Ls+Lw+Lb (1a)

Trong s6 4 thanh phan chi cé
thanh phan Lw dugc goi la tia
phén xa roi khéi nudc 1a mang
thong tin vé chét lugng nudc, cu
thé la dd duc (NTU):

Lw=Lt-Ls -Lp-Lb (1b)

Phu thudc vao dd sau va do
duc cha nudc, thanh phdn Lb
nhan bang 0. T (1b) cho thay:
Trudc hét chung ta can hiéu
chinh biic xa phé clia nh Lt do
anh hudng clia moi trudng khi
quyén (Lp). Néu goi phan xa vién
tham trén bé mat nudc Ia Rrs va
phan xa vién tham dudi bé mat

Bang 1. Tham s théng danh gia mé hinh d duc trén diém xdy
dung mé hinh cho 2 thdi diém.

Thot diém 2016 L Thoigém24 |
Tham s Tr| e 46 Trithye ML
=
"1 | Sarsbtungphueng SSTP 5267(NTU) omINTY) | 0
2 Salstuyéldd trungbinh 4186(NTU) =21.20% | ST7B(NTU)= 2363%
3 HesdtrongquanR 0928(R2=08617) | 0058 (R2=00048)
4 | Hesdhinquytuyéntinha 1154 10234
5 | D léch hdiquy tluyéntinh B 347 0573 |
6 | Tnorctéudoductvcdia | 45(NTU). (@ém2G)  3O(NTU) (dém2T) |
7 | Sba@émxay dungmo hinh 5 20 ]
8 | He sb hiu qud mb hinh ME 0862 0914 ]

nudc la prs, thi giia ching c6 méi
quan hé:

Rrs = c. prs/(1-k.prs) (2)

Trong dé: ¢, kla cac tham sd.
Tham s& ¢ phy thudc vao hé sé
truyén buc xa theo hai chiéu ti
phia dugi Ién phia trén bé mat
nudc va ngugc lai, déng thdi phy
thudc vao hé sé khic xa méi
trudng nudec. Tham s8 k phy
thudc vao hé sb phan xa trén giao
dién nudc-khéng khi; va ty sé
gita buc xa di lén tif trong long
nudc va bic xa di 18n toan phan
[4]. Rrs dugc dinh nghia la t} s6
gilfa buc xa rdi khdi bé mat nudc
di vé dau thu Ls va buc xa phd
Mat Trdi di xudng Es (Hinh 1):

Rrs = Ls/Es (3)

Sau khi hiéu chinh anh
hudng khi quy8n tai buc xa &nh,
ching ta xUf ly tinh phan xa bé
mat Rrs; cudi cling phan xa dudi
bé mat nudc prs duge xac dinh tir
phuong trinh (2).

K&t qua va danh gia

Xay dung mé hinh d¢ duc

Trudc khi tién hanh xay dung
mo hinh d6 duc, budc quan trong
trudc tién la ti€n hanh x{ ly bic
xa &nh vé tinh. Cac budc cla
cbng tac x{r ly anh vé tinh dugc
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liet ké tom tat sau: Mask dat lién
chi dé lai mat nudc ven bién,
Séng Tién, Séng Hau; nén chinh
hinh hoc &nh va khdp Iu6i diém
|dy mau thuc dia theo toa do lén
anh; tach may va bong may; xi
ly tao anh bue xa R & dinh khi
quyén tir &nh g8c DN (&nh Iugng
tU héa); xt ly tao &nh phdn xa bé
mat psyriace ; XU 1y tao anh phan
xa vién tham pg: tao cac kénh
&nh |8p cao tf &nh phan xa vién
tham p.g: tim m&i quan hé phy
thudc gitta mau do duc thyc dia
vGi phan xa vién tham preva loai
bd nhitng kénh &nh khdng théa
man yéu céu; thiét 1ap mé hinh
dd duc; tinh cac sai s8 nhu sai s6
trung phuong, sai s8 tuyét déi
trung binh; loai bd sai s6 thd. Sau
do, thiét I1ap lai md hinh dé duc
va tinh lai cac sai s8; qua trinh
thiét 1ap mé hinh do duc va tinh
cac sai s§ sao cho théa mén
diéu kién:

Sai s6 tuyét déi trung binh<
30%, hay dé chinh xac dat dugc
tu 70%.

Hé s6' tuong quan trong khi
xay dyng mé hinh R? khong nhd
hon 0.7.

Sau khi tén hanh xit Iy bc xa
anh v tinhva loai sai s thy ty 6



ligu mau thyc dia, mé hinh dd duc dugc xay dung
dya vao moi quan hé t8n tai khach quan gitia phan
xa vién tham clia anh I6pm cao véi db duc ti mau
thyc dia. T day, sé tuyén chon duge mé hinh dé duc
dam bao nhiing y&u cAu dé ra. Hinh 3a gidi thieu md
hinh d6 duc dugc tuyén chon dya vao 45 diém mau
thyc dia cho thi diém 2015 Ia phudng trinh tuyén
tinh y = 1,154x — 3,247 c6 hé s6 tuong quan manh
R?=0.8617 (R = 92,84%). M& hinh do duc dya vao
20 diém cho thdi diém 2014 Ia phudng trinh ham &
mii, c6 hé sd tuong quan manh R? = 0,9048 (R =
95,12) dugc thé hién trén hinh 3b. Banh gia do tin
cay, dd chinh xac hai md hinh nay dugc trinh bay
trong Bang 1 va Muc 2.2

Mb hinh d& duc thdi diém 2015 cé dang:

DODUC(NTU) = 1.1542°X — 3.247 (4)

X = 173.15981°b1 + 53.6508°b2 + 55.65335°b3
- 211.95404

Trong do: b1, b2, b3 la ty sb ti cac anh & budc
song Blue, Green, Red tuphdn xa vién tham psdugc
tinh theo cang thuc (5)

_ P (Green)
s (Blue)
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b 5)

Mé hinh dd duc thdi diém 2014 cé phudng trinh
DODUC(NTU ) = 5, 6484 ¢! 117 10wt ssewte v
Trong do: b1, b2, b3 dugc tinh theo cdng thuc (5)
K&t qua danh gia md hinh dd dyc trén 45
di8m mau cho thai diém 2015 va 20 diém mau cho
thai diém 2014 dugc tom tat trong bang 1. Hai mo
hinh d6 duc cho thdi diém 2015 va 2014 déu co

hé s& ME cao, xap xi bang 1, chi chénh nhau 5%.
Thai diém 2015 sif dyng s6 lugng diém xay dung
mo hinh gap doi thai diém 2014, cho sa s6 trung
phuang (SSTP) nhd bing mot nifa so véi thai diém
2014, va sal s6 tuyét ddi trung binh (SSTyDTB) nhd
hon 1.4 Ian.

Danh gia mé6 hinh trén diém kiém tra

Danh gid bang sai s6 trung phuong (SSTP) va
sal 56 tuyét dél trung binh (SSTyDTB)

Sau khi mé hinh dugc xay dyng, 7 diém
(cho thai diém 2015) va 5 diém (cho thoi diém
2014) goi la diém kiém tra (khoéng tham gia
xay dung md hinh) dudc sl dyung dé danh gia
mo hinh. Hai sai s la SSTP va SSTybTB dugc
tinh toan dya vao sé chénh gia tn NTU ti mé
hinh va tu thyc dia. Hai sai s6 nhan dugc cho
thdi diém 2015: SSTP = 8,472 (NTU): va SSTy
DTB 5,343 (NTU) p 20,54%; cho thdi diém
2014: SSTP = 4,607 (NTU); va SSTy BTB = 3,376
(NTU) p 22,50%.

Panh gia bang ham héi quy

M6 hinh dé duc dugc danh gia trén diém
ki€m tra dua vao ham héi quy. Hé sé tudng
quan cGa ham héi quy cho hai thai didm 2015va
2014 kha manh vdi R? = 0.8829 (R = 93,96%) va
R? = 0.8920(R = 94,44%). H& s6 gdéc dudng
théang héi quy cda ca hai thdi diém so vdi tri ly
tudng chénh khodng +17%, (a = 0,823 va a =
1.174). Bang 3 t8ng két két qud danh gia mo
hinh dé duc dua vao diém kiém tra cho 2 tha
diém 2015, 2014. Céc tham s6 théng ké trong

Hinh 2. Danh gia mo hinh do duc trén diém kiém tra dya vao ham hér quy:
- thei diém 2014 (trdi); - thoi diém 2015 (phai).
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Bang 2.Tham s6 théng ké danh gia mé hinh 06 duc trén diém
kigm tra cho 2 thai diém.

Thoi diém 2015 [ Théidiémzots
Thamsé Trithwctd | Trithwctd | Trly
turdmig
1 [ Saisétungphuong SSTP | 5,3427{NTU) | 4 6OT(NTU) 0
2 | Savsbtuystaditrungbinh | 6,990(NTU) = | 3 376(NTU) 0
20,54% =22 50%
3 | Hé sduong quan R 0,940 0,944 1
4 | Hesbhéiquytuydntinha | 0823 1174 1
5 | Dolechhdiquytuyéntinng | 2817 | 1,281 0
6 | Tnarctiéudd oucthycdia | 8 5{NTU), SONTU),
dém 56 | dém 1T
7 | sé weng diém kidm tra 7 [s

béng 3 cho 2 thei diém chénh
nhau khdng dang ké.

Hinh 2, gidi thidu anh s3
anh 48 dyc séng Tidn, séng
Hau khu vuc phia Nam Vigt Nam
sau khi xay dyng mo hinh @6
duc theo ham (4) va (6) cho thai
didm 2015, 2014, Hinh & gidh
thigu ban d3 phan bd 98 dyc
séng Tién, séng Hau va ven
bién clia sdng khu vyc phia
Nam Vigt Nam (thdi diém
24/01/2015).

Dudi day la mot s§ binh
luan 18ng quat vé k&t qua nhan
dugc trén cd s& Bang 1 va Bang
2: Sai s8 trung phuang (SSTP)
xac dinh dd duc nhd hon 1ONTU.
£9 chinh xac xac dinh 49 dyc
dat xfp xI 80%. Hé s8 tuong
quan R manh trén 90%. Hé s6
higu qua md hinh ME dat xap
X1 90%.H@é s8 hdi quy tuy&n tinh
4 chénh so vdi ly tudng nhd
hon 20%. Bg lech hdi quy
tuyén tinh & déu nhd hon gia tri
cyc tiéu db dyc thyc dia (nhé
han 5 NTU).

Vdi nhing nhan xét trén
cho thay: M& hinh d& dyc cho hai
thdi didm 2015 va 2014 xac dinh
b&ing phudng trinh (4) va (6) 1a
dang tin cay.

Két qua xi1 ly phan 16p d&
dyc tUr &nh 88 dd dyc (Hinh 5)
trén ArcGIS (A ban d8 trén Hinh
6. Chung ta c6 nhan xét: Néng do
dd duc trén song Tién, sdng Hau
tang |&n khi di vao dia phan cla
cac tinh Bén Tre, Tra Vinh, Séc
Trang. Néng ad dd duc & daiven
bién va clia sdng I6n hon va giam
dan khi xa bd tit 94 (NTU) dén 2
(NTU) trén khoang cach 20 km.
Nhing ving khong c6 gid tri
do dyc trén bé mat nudc (mau
tréng) la viing bi may, béng may
che khudt.

Két luan

BAng cong nghé vién tham
chiing ta cé thé gidm sat phan
kG khéng gian chét lugng nudc,
trude hét 1a d& duc trén (UG B
vudng c6 do phan gidi bing a8
phan giai hinh hoc clia anh da
ph8 cho ving dia hinh rong 16n
vdi chi phi thdp cho cdng tac
ngoai nghigp do va ldy miu
nudc. K&t qua slf dyng anh vé
tinh Landsat-8 cho thdy, ching
ta c6 thé xac dinh dd duc trong
ludi & vuéng 30x30 m voi dé
chinh xac x3p xi 80% cho c&
vung dia hinh rdng 18n soéng
Tién, séng HAu va ca wvang
ven bién clfa séng. V& s& lugng
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diém mau nudc thuc dia khéng
nhiéu (63 didm) cho cé hai séng
16n khu vyc phia Nam W thugng
ngudn ti gan clia séng ven bién,
chiing ta xay diyng dugc m¢& hinh
4 duyc, va tif 86 c6 thé xac dinh
dugc dé dyc cho didm bt ky vée
thdi didm vé tinh bay qua quét &nh
vdi sai 8 trung phuadng khéng lén
hon 10NTU.

Tai liéu tham khéo

1. Yuan-Fong Su, Jun-Jih
Liou, Ju-Chen Hou, Wei-Chun
Hung, Shu-Mei Hsu, Yi-Ting Lien,
Ming-Daw Su, Ke-Sheng Cheng,
Yeng-Fung Wang. - A muftivanate
model for coastal water qualy
mapping using satelite remote sens-
ing images, Sensors 8 (2008)
6321-6339.

2. Keiser M., AboulelaH., et.
al. - Spectral enhancement of tha
SPOT imagery data to assess ma-
rine polfution near Port Said,
Egypt. PIERS proceedings,Cam-
bridge, USA, 2008.

3. Liew S, C., Saengtuksin
B., Kwoh L. K. - Mapping Water
Quality of Coastal and Inland Wa-
ters  Using High Resolution
Worldview-2 Satellite Imagery,
Proc. 34th. Internationai Sympo-
sium on Remote Sensing of En-
vironment, Sydney, Australia,
10-15 April 2011.

4. Mobley C. D. - Light and
Water: Radiative Transfer in
Natural Water. Academic, New
York, 1994,

5. Gordon H. R., Brown O.
B., Evans R. H., Brown J. W.,
Smith R. C,, BakerK. S., Clark D.
K. A semi-analytic radiance
mode!  of ocean color, J.

Geophys. Res.93(1988) 10909-
10924.@





