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Abstract

Bathymetry mapping of coastal zones is one of the minimum requirements to serve related activities as
marine management, transportation, construction and scientific application. However, the traditional method
of direct measurement in the fields meets problems of time consuming, manpower and money. Applying
remote sensing techniques to establish bathymetry in shallow water is an effective method to overcome the
traditional problems. The objective of this study is to use VNREDSAT-1 data to map the bathymetry in a
coastal region of Vietnam and Ninh Hai coast was selected as a case study in this research. The image was
acquired on September 4" 2013 and preprocessed through atmospheric correction using 6S model and sun
glint removal by Hedley method. A total of 3,642 collected data points were divided into two parts, the first
part of 2,810 points used to build up the model and the rest of 832 points for validation. The model used is
based on multiple regression methods with four independent variables as four bands and a dependent
variable as water depth. The results show that the models got high accuracy at the water depth from 10 m to
19 m with root mean square error of 1.03 m to 1.99 m and correlation coefficients of 0.72 to 0.74. This study
demonstrates the capacity of VNREDSAT-1 in bathymetry mapping, and it would be an efficient tool for
precisely mapping crude bathymetry in Vietnam.
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Tom tat

Xay dung ban dd do sau ving ven bd 1a mot trong nhitng yéu cau téi thiéu dé phuc vu cho cac hoat dong co
lién quan trong khu vuc nhu: quan ly, giao théng, xay dung, nghién cau khoa hoc... Tuy nhién, phuong
phép truyén thong do truc tiép & hién truong thuong rat ton kém vé thoi gian, nhan luc va tai lyc. Ung dung
cdng nghé vién tham giai doan phan bb do sau ving nudc ndéng 1a phwong phap hiéu qua dé giam thiéu tdi
da cac mat han ché cia phuong phép truyén théng. Muc tiéu cua nghién cau nay la s dung anh
VNREDSAT-1 d¢ giai doan do sau ving nuéc ndng ven bd Viét Nam, ap dung cho ving bién Ninh Hai, tinh
Ninh Thuan. Anh VNREDSAT-1 mirc 2A thu ngdy 4 thang 9 ndm 2013 duoc hi¢u chinh khi quyén bang mo
hinh 6S va loai bo phan chiéu dO mat troi (sun glint) bang phuong phap cua Hedley. Dit liéu do sau duogc thu
thép vao thang 4 ndm 2015, gdm 3.642 diém d6 sau. Bo s6 liéu nay duoc chia lam 2 phan doc lap, phan 1
gom 2.810 diém dung xay dung mé hinh giai doan. Phan con lai gom 832 diém dung dé danh gia do chinh
x4c. M6 hinh giai doan dya trén phuong phap hdi qui da bién, vai 4 bang anh 1a bién doc lap va bién phu
thuoc 1a bién do sau. Két qua nghién ctru chi ra trong khoang d6 sau tir 10 m dén 19 m ¢ sai sé trung binh
binh phuong (RMSE) thap (tir 1,03 m dén 1,99 m) va hé sb tuong quan (R?) cao va én dinh (¢ muc 0,73
0,74). Tur két qua nghién ciru cho thdy kha nang ung dung anh VNREDSAT-1 giai doan d6 sau ving nudc
néng la hiéu qua va hién dai.

Tir kh6a: VNREDSAT-1, hdi qui da bién, d¢ sau ving nudc néng, do sau, Ninh Hai.

MO PAU 7
Trong cac lanh vuec lién quan téi bién nhu
giao th()ng hang hai, xay dung cac c()ng trinh
bién, nudi trong thity han san, quan ly ving bo,
trong nghién cau hai dwong hoc,. . hau hét déu
can ban d6 d¢ sau phuc vu cho muc dich cua
minh. Tay thuoc mic do tng dung can CAc san
pham ban db c6 ti 1é chi tiét khac nhau, trong
glao thong, hang hai, xay dung cbng trinh can
cac ban dd c6 do chi tiét va chinh xac cao,
trong khi d6i véi viéc quan Iy vang bo hay
trong cac nghién ctu hai duong hoc co thé chi
yéu cau muc vira phai hozc tho. Trong bat ky
truong hop nao viéc thanh lap cac ban do do
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su déu rat tén thoi gian va nhan luc. Vi theo
theo phuong phap truyen thong, dé¢ xay dung
ban do d6 sau, ngudi ta thuong str dung cac
thiét bi do sau do truc tlep ¢ hign truong. Tuy
thuoc vao ti I¢ ban db can thanh Iap, ve mat ly
thuyét, khOang cach cac diém do sdu phdi nho
hon don vi thuc te cua ti 1& ban d6 d6. Vi dy, dé
thanh 1ap ban d6 dia hinh ti I¢ 1:50.000, thi
khOang cach giira hai tuyén do sau lien ké
ngoai thuc dia khong dugc I6n hon 500 m
(tuong g 1 cm trén ban o), tham chi, ddi voi
Vung dia hinh phuc tap thi mat do tuyen do sau
c6 thé tang dén 2 lan. Piéu nay cho thay cong
viéc do ngoai thuc dia 1a rat 16n va can rat
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nhiéu kinh phi. Do d6, phuong phap do ngoai
hién truong tuy c6 mang lai d6 chinh xac cao
nhung rat ton kém, nhat 12 & nhimng ving nudc
ndng - noi cac tau thuyén kho di lai va yéu cau
thanh Iap ban d6 o ti I& Ion. i

Tu lau, viéc ung dyng anh vién tham dé
thanh lam ban do d¢ sau ving nudc nong da
duoc quan tam, Lyzenga nam 1978 da dua ra
phuong phap gidi doan do sau duwa trén tinh
chat hap thy &nh sang cua tirng budc song theo
dd sau va tinh trén timg nén day khac nhau [1].
Sau d6 ndm 2006, ciing Lyzenga et al., tiép tuc
cai tién phuong phap bang ky thuat |0a| phan
chiéu do mat troi (sun glint) voi sai so trung
binh binh phuong (RMSE) la 2,3 m [2].
Gholamalifard et al., (2013) giai doan d¢ sau
bang anh Landsat 5. Cac tac gia nay sau khi thi
nghi¢ém mot s6 phuong phap khac nhau theo
chi tiéu hé sb twong quan (r = 0,94), da dua ra
dé nghi s dung phuong phap mang Neural
nhan tao dé giai doan do sau [3]. Gan day nhat,
Pacheco et al., (2015) sir dung phuong phap hoi
qui tuyén tlnh trén tap dir liéu d6 sau LiDAR
(Light Detection and Ranging) va anh Landsat
8 va cho ket ¢ do sau 12 m véi RMSE = 0,89 m
[4]. Bicu nay cho thay kha nang ung dung cong
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nghé vién tham cho cdng tac thanh lap ban db
do sau vang nuéc nong la kha quan.

Hién nay, véi nhiéu nguon anh vién tham
c6 d6 phan giai pho rong va d6 phan g|a| khéng
gian cao, s dung anh vién tham dé giai doan
phan b do sau vung nu6c nong la mot phuong
phap hiéu qua dé giam thiéu toi da vé thoi gian,
nhan lyc va tai luc so véi phuong phap truyén
théng. Thang 5 ndm 2013, Vi¢t Nam phong
thanh cbng vé tinh quan trac trai dat dau tién
mang tén VNREDSAT-1 vé6i d6 phan giai
khong gian 10 m cho 4 bang da phé va 25 m
cho bang toan sic. Pay 1a nguodn tu liéu anh
vién tham hitu ich cho cac tng dung thanh lap
ban d6 chuyén dé ¢ Viét Nam. DBac biét, anh
VNREDSAT-1 véi 4 bing da phé thi ¢ 3 bang
trong dai séng nhin thay va 1 bang can hong
ngoai, phu hop cho cdc tng dung ven bo. Vi
vay, muc tiéu cua nghién ctu nay la su dung
anh VNREDSAT-1 d¢ gidi doan do sau vung
nuédc néng, ap dung cho vang bién Ninh Hai,
tinh Ninh Thuan.

KHU VUC VA TAI LIEU NGHIEN CUU
Khu vuc nghién cieu
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Hinh 1. Vlng nghién ctru va vi tri cac diém do d6 siu (céc diém mau xanh ding 1ap mé hinh giai
doan do sau, cac diém mau do ding kiém chimg mé hinh doc lap)

69



Lau Va Khin va nnk.

Khu vuc nghién cau 1a ving bién huyén
Ninh Hai c6 chiéu dai khoanh 16 km, thudc
Vuon Quéc gia NGi Chda tinh Ninh Thuan
(hinh 1). Pic diém dia hinh khu vuc nay tuong
dbi phuc tap véi d6 dbc cao. Tuy nhién day la
viing bién c6 do trong sudt cao, phu hop diéu
kién &p dung giai doan phan bd d6 sau tir anh.
Tai liéu nghién cau
Tw li¢u anh

AnhVNREDSAT-1, muc 2A chup ngay 4
thang 9 nim 2013 ¢ ving ven bién Ninh Hai
(hinh 2). Anh gdom 4 bang, xanh lam (450-520
nm), xanh 14 ( 530-600 nm), do (620-690 nm)
va bang can hong ngoai (760-890 nm) véi do
phan giai khong gian 1a 10 m (1 diém anh =
10x10 m). Anh di duwoc hiéu chinh hinh hoc
tring véi thyc té & hé toa d6 UTM mui 49.

109°80°E 109"100°E 109°120°E

UAVON

z
g

130N

109°100"E

Hinh 2. Anh VNREDSAT-1 t6 hop mau Red,
Green va Blue (RGB) muc 2 chup ngay 4 thang
9 nam 2013
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Sé liéu dg sau

Tap sb liéu do sau duoc thu thap vao thang
4 nam 2015 bang may do sau hol am Lwarance
VP 1000. Sé liéu sau khi xtr Iy gom 3.642 diém
do séu ¢ hé toa do UTM mui 49, phan bd ven
bd vang bién Ninh Hai (hinh 1), c6 d9 sau cuc
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dai la 38 m. Bo s6 ligu nay dugc chia lam 2 bo
s6 liéu doc lap, Bo thir nhat gom 2.810 diém
dung xay dung md hinh bang phuong phép hoi
qui da bién. Bo con lai gom 832 diém dung dé
danh gia d6 chinh xéac cua mé hinh.

PHUONG PHAP NGHIEN CUU ‘

Anh VNREDSAT-1, muc 2A thyc hi¢n tien
Xt ly qua céc budce sau: Dau tién ta danh dau
vung khéng tinh (maskmg) tat ca nhimng vung
khong lién quan dén viéc tim do sdu (nhu ving
dat lién, vung c6 d6 sau nho hon 2 m). Sau do
chuyen ddi gia tri s6 (Digital Number) tir anh
sang gia tri bic xa (Radiance). Tlep theo la
thuc hi¢n hi¢u chinh khi quyén bang mé hinh
6S [5, 6]. Va budc cuoi cing thuc hi¢n loai
phan chiéu do mat troi (sun glint) bang phuong
phap cua Hedley [7]. )

Sau budc tién xu ly anh, budc tiep Ig‘i xay
dung md hinh g|a1 doan d6 sau. Bo so liéu
2.810 diém ding xay dung mé hinh duoc ding
dé trich thong tin tir anh da qua xtr ly (4 bang).
Bo sb lidu nay duogc sap sép theo do sau. Viéc
xay dung md hinh s& duoc thuc hi¢n ¢ tung doé
sau khac nhau, tic la néu ta c6 gia tri su nhat
cua bo s6 lidu 1a 38 m, ta s& xay dung mé hinh
trén céc 16p do sau nhu sau: Lép 1 tir 2 m dén
39 m, Iop2tu2mden 38 m, I6p 3 tir 2 m dén
37m,... 16p cudi tir 2 m d&én 5 m. Tuong ung &
moi mo hinh cua tung I6p s& duoc ap dung va
danh gia do tin cdy dya trén sai sb trung binh
binh phuong va hé s6 tuong quan trén b s6
lieu kiém ching doc lap.

Giai doan do sAu bang vién tham sé& dya
trén co s& cua mirc d6 suy giam anh sang khac
nhau cuia cac budc song khi di qua méi truong
nuoc. Khi anh sang di vao moi truong nudc €
xay ra hién tuong khac xa theo dinh luat Snell,
va cuong do anh sang s& bi chi phdi boi cot
nude. Khi @6, cuong do anh sang ¢ do sau d
(1g) S8 12 14 = 1.6 ™™ Véi 1, 1a cuong do anh sang
tai bé mat nuéc; p 1a do dai anh sang da di
trong nudc va k 1a hé sé hap thu. Anh sang
budc song dai s6 ¢6 hé sé hap thu 16n hon anh
sang ¢ budc séng ngan [8]. Nhu vay, & cac
budc séng nhin thdy déu c6 chia thong tin do
sau, twong ung bang 1 (xanh luc), 2 (xanh lam)
va 3 (do) trong anh VNREDSAT-1. Bang 1 c6
théng tin sdu hon bang 2 va 3. Vi bang can
hong ngoai (bang 4) chi chira thong tin & ving
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nudc rat nong. Nén do do, do sau s& duoc giai
doan bang cac ding 4 biang lam 4 bién doc lap
trong mé hinh hoi qui da bién véi d6 sau la
bién phu thuoc.

Chuyén ddi gia tri DN sang gia tri buc xa
Gia tr1 DN duoc chuyen sang gia tri burc Xa
L (W.sr'*m™? pm™) theo cong thirc sau:
DN

L, = A+ BIAS 1
= oan IS, (1)

Voi: L: Buc xa (W.sr'm? um™) cia bang trén
anh VNREDSAT-1; DN: Gia tri s6 cua cua
bang trén anh VNREDSAT-1; GAIN: DBugc
cung cap trong file metadata cua anh
VNREDSAT-1 (bang 1); BIAS: Puoc cung cap
trong file metadata cia anh VNREDSAT-1
(bang 1).

Gié tri cua GAIN va BIAS cho ting bang
duoc lay trong file metadata nhur sau:

Bang 1. GAIN va BIAS cho ting bang anh VNREDSAT-1A muc 2 thu ngay 4/9/2013

Band name GAIN BIAS
Band 1 (485 nm) 1,6382548072236700e + 00 0,0
Band 2 (565 nm) 1,6213056650501201e + 00 0,0
Band 3 (655 nm) 1,8478962570830899¢ + 00 0,0
Band 4 (825 nm) 2,5112173640667201e + 00 0,0

Hiéu chinh khi quyén

Hiéu chinh khi quyén ap dung mé hinh 6S
(Second Simulation of the Satellite Signal in
the Solar Spectrum radiative transfer model)
qua phuong trinh:

Y,
= Jr 2
PATTY XC, * Y, @
Vi
y,=Xa, *L, —xb, 3

Trong dé: p, 1a phan xa bé mat da duoc hiéu
chinh khi quyén; L 1a btic Xa cta bing thu duoc
tir phuong trinh (1); Xxa,, xb,: Cac hé sb liy
trong mé hinh 6S véi bang twong (ng.

Loai bd phan chiéu do mat trai (sun glint)

Phuong phép loai bé phan chiéu do mit troi
dugc phat trién boi Hochberg [9, 10] va sau d6
dugc cai tlen boi Hedley [7]. Phuong phap nay
gia dinh rang bang can hong nQOaI o budc
s6ng dai, nhanh chéng bi nudc hap thy, nén co
thé xem khong bj anh huong béi phan chiéu
mit troi. Trén co s do, dé loai bo phan chiéu
mit troi ¢ cac bang nhin thay s& duoc thyc hién
qua cong thuc:

Rﬂ =P, _bi (pnir - Minnir) (4)

Véi: R, 1a phan xa bé mat da loai bé phan
chiéu do mat troi; p, 1a phan xa bé mat tir
phuong trinh (2); b, 1a hé s6 goc gitra bang voi
bang hong ngoai gan (NIR); pnir 12 phan xa bé
mit cia bang hong ngoai gan; Ming; la gié tri
phan xa nho nhit bang NIR ving it bi anh
huéng sy phan chiéu mat troi.

Xay dwng md hinh héi qui da bién
Gia st ta ¢6 ham hoi qui bon bién:

y=a,+aX +aX +aX +aX, (5

Véi: y 1a bién do sau; Xu, Xp, X, X4 12 bién sb
tuong ung voi bang 1, 2, 3 va 4 cta anh
VNREDSAT-1; a,; Hang sé diéu chinh mé
hinh; ay, a,, as, a, 1a cac hé sb diéu chinh tuong
ung cua cac bang 1, 2, 3va 4.

Theo phuong trinh (5), dé tim d¢ sau bt
ky, ta cAn phai c6 cac hé sé diéu chinh: ao, ay,
a, a3, a4 phu hop. Vi ta dd c6 mot sé diém do
sau, dé tim 5 hé sb: ao, ai, ay, as, as ta can it
nhét 6 phuong trinh, diéu d6 c6 nghia chi can 6
diém d¢ sau dé giai dugc bai toan nay. O day ta
6 2.810 diém d6 sau, nhu vay hé phuong trinh
c6 tong cong la 2.810 phwong trinh. Giai hé
phuong trmh ndy bang phuong phap binh
phuong tdi thiéu ta s& co duoc cac hé sd: a,, ay,
do, dz, da.
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Sau khi c6 cac hé so: a,, a;, ap, as, ay, ta co
thé ap dung phuong trinh (5) 1én anh dé duoc
ban db do sau. Tir ban d6 nay, ta sé dung bo dir
lieu kiem Chu:ng dé trich thong tin d¢ sau dugc
glal doan va tinh sai s6 binh phu'orng tbi thiéu
va hé sd twong quan giira d6 sau do hién truong
va d6 sau giai doan duoc.

KET QUA VA THAO LUAN
Ket qua cac budc tien xir ly

Anh VNREDSAT-1A level 2 sau khi mask
ving dat lién va ving c¢6 d6 sau 16n hon 50 m
dya vao ban d6 d¢ sau ti ¢ 1:100.000. Anh
duoc xtr ly chuyén thanh gia tri bic xa bang
phuong trinh (1) véi cac hé s GAIN va BIAS
trong bang 1. Bugc hiéu chinh khi quyen bang
cach ap dung phuong trinh (2) véi cac hé so
dang hiéu chinh khi quyén lay tr mé hinh 6S
chay trén phién ban web tai dia chi

http://6s.Itdri.org/pages/run6SV.html ~ véi  cac
tham s6 dau vao la: month = 9; day = 4; solar
zenith angle = 17,91°% solar azimuthal angle =
100,58°%; view zenith angle = 0,20° azimuthal
angle = 79,00% dung md hinh: Maritime
aerosol model of Tropical atmospheric profile
va optical depth tai buéc song 550 nm
thickness (AOT) = 0,235. Cac h¢ so6 thu duoc
duoc li¢t ké trong bang 2. Ket qua hi¢u chinh
khi quyén the hi¢n ¢ hinh 3b.

Bang cach chon 11.742 diém vung it anh
basi phan chiéu boi mat troi va st dung phuong
phap hoi qui tim dwgc cac hé sb goc giira cac
bang xanh lam (bang 1), xanh 14 (bang 2), do
(bang 3) voi bang can hong ngoai (bang 4) la
bl = 0,7582; b2 = 0,6707; va b3 = 0,6099
tuong mg cho bang 1, 2 va 3. Ap dung phuong
trinh (4) thu duoc két qua thé hién & hinh 3c.

Bang 2. Két cac hé s6 tir md hinh 6S dung hiéu chinh khi quyén anh VNREDSAT-1

Tén bang xa xb XC
Band 1 (485 nm) 0,00215 0,10154 0,17139
Band 2 (565 nm) 0,00224 0,05960 0,12319
Band 3 (0,655 nm) 0,00248 0,03896 0,09485
Band 4 (0,825 nm) 0,00367 0,02510 0,07064

Anh ban Gau_
(che phan dat lien
va vung nuéc sau)

Thai An

Anh sau hiéu chinh khi quyén

Anh da loai b6
phan chiéu do mat troi

Hinh 3. Céc két qua tién xi ly; @) Anh ban dau; b) Két qua sau hiéu chinh khi quyén;
c) Keét qua sau loai bo phan chieu do mat troi

So sanh gitra hinh 3a va hinh 3b ta thdy c6
su khéc biét la nhirng bong trang mo tir anh ban
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dau do anh huong khi quyen phan nao duoc
loai bo. Hinh 3b ta van thay nhiing vét phan
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chiéu do mat troi ¢ khu vuc My Tan - My Hoa
(vong tron do). Trong hinh 3c, két qua sau khi
loai bo cac phan chiéu, nén day duoc thé hién
1d hon. Nhitng phan chiéu do séng ¢ hinh 3b
hau hét duoc loai bo. Tuy nhién mot sb van ton
tai khu vuc My Tan - My Hoa. bidu nay anh
huong nhiéu dén két qua gidi dodn d6 sau vi no
dua trén gia tri phan chiéu bé mat tr anh, ma
nhitng phan chiéu nay thuong rat nho.

Két qua mé hinh

Két qua md hinh timg 16p do6 sau duoc trinh
bay trong bang 3. Ta thay, tuong ting do sau
cang Ién thi sai s trung binh phuong (RMSE)
cang lon, twong wng & l6p d6 sau 38 m co
RMSE = 6,04 m, 16p d6 sdu 3 m ¢c6 RMSE =
0,33. Tt 13, néu két qua giai doan ¢ do sau 16n

c6 sai sb 16n hon d6i véi cac ving co do sau
nho. Con vé hé sb trong quan (R?) gitra két qua
giai doan va s6 liéu thuc do cd chat khac biét, o
d6 sau tir 19 m dén 38 m thi R? giam dén tir 0,73
xudng 0,62. Trong khi do, tir 46 sdu 10 m dén 19
m hé s6 nay twong ddi 6n dinh & mac 0,73; 0,74.
Lép d6 sau tr 3 m dén 10 m, ¢ d6 sdu cang
nong, thi chi sé RMSE canh nho, tuy nhién R
dong thoi cling giam. Diéu nay c6 nghia 13, & do
sau nho, RMSE chu yéu do so tri nho tao thanh.
Két qua do tuong quan nho & do sau nho la
khong nam ngoai dyu dodn, boi vi ¢ do sdu nong
thuong anh huong boi loai nén day. Vi du ¢ do
sau 10 m nén cét co thé tuong duong véi d6 sau
2 m nén ran. Do d6 ma nghién ctru ndy khong
xét dén d6 sau nho hon 2 m.

Bdng 3. Ket qua mo hinh cua ting 16p do sau gom cac hé s6 md hinh, h¢ sb twong quan, sai sb
chuan va s6 mau, cac chi so kiém chung mo hinh gom sai s6 trung binh binh phuong,
hé s twong quan va sé mau dung kiém ching

Tang sau M@ hinh Kiém ching
(m) a a a as a R’ Std. err (m) n RMSE (m) R? n
38 2965 -1,07 63,87 -67,01 7,39 0,62 3,41 2.790 6,04 0,62 817
37 2896 -107 6392 -67,35 7,32 0,62 3,38 2.789 5,63 0,62 807
36 2897 -1,07 6357 -66,76 7,23 0,63 3,34 2.787 5,33 0,63 799
35 2959 -1,07 63,19 -6594 7,20 0,63 3,32 2.786 5,07 0,63 792
34 28,48 1,07 6327 -66,47 7,10 0,63 3,28 2.784 4,48 0,63 777
33 27,42 -107 63,34 -66,97 6,99 0,64 3,25 2.782 4,22 0,64 769
32 26,80 -1,07 6340 -67,29 6,94 0,64 3,23 2.781 4,06 0,64 764
31 26,36 -1,07 63,38 -67,43 6,88 0,64 3,22 2.780 3,90 0,64 759
30 2501 -107 6352 -68,15 6,77 0,64 3,20 2.778 3,76 0,64 754
29 20,74 -1,07 6345 -69,62 6,26 0,64 3,12 2.768 3,64 0,64 748
28 1869 -1,03 62,89 -6994 6,11 0,65 3,01 2.756 3,52 0,65 742
27 1586 -1,01 63,05 -7158 6,01 0,66 2,94 2.748 3,39 0,66 735
26 6,86 -0,94 63,05 -7575 542 0,67 2,73 2.720 2,90 0,67 715
25 7,72 -0,86 60,38 -72,16 5,34 0,68 2,54 2.691 2,83 0,68 711
24 4,05 -0,79 59,21 -7257 5,09 0,70 2,34 2.663 2,73 0,70 707
23 0,11 -0,75 5859 -73,65 4,80 0,71 2,22 2.641 2,61 0,71 700
22 -343 0,66 5818 -7484 440 0,71 2,13 2.622 2,37 0,71 686
21 -466 -0,62 5720 -7426 4,28 0,72 2,03 2.601 2,21 0,72 677
20 -6,13 -0,61 56,88 -7443 4,10 0,72 1,99 2.590 2,01 0,72 668
19 -585 0,57 5572 -7294 4.07 0,73 1,91 2.568 1,99 0,73 666
18 -6,76 -0)55 5522 -72,71 3,96 0,73 1,87 2.551 1,95 0,73 663
17 -7,70 054 5486 -72,71 3,87 0,73 1,85 2.535 1,91 0,73 659
16 -854 051 54,14 -7224 3,78 0,73 1,81 2.502 1,89 0,73 651
15 -18,40 -0,47 52,75 -74,20 2,57 0,73 1,67 2.371 1,67 0,73 620
14 -19,42 -0,42 5045 -7159 2,23 0,73 1,57 2.262 1,52 0,73 565
13 -26,28 -0,35 48,14 -71,67 1,52 0,74 1,42 2.068 1,38 0,74 519
12 -34,05 -0,27 47,04 -74,07 1,07 0,74 1,30 1.898 1,26 0,74 475
11 -39,33 0,19 4528 -7454 0,73 0,73 1,20 1.713 1,16 0,73 425
10 43,72 0,13 4299 -7390 042 0,74 1,04 1.470 1,03 0,74 381
9 -43,46 0,03 39,58 -69,96 0,40 0,72 0,93 1.233 0,91 0,72 353
8 -4148 0,11 34,88 -64,10 0,64 0,71 0,80 1.002 0,74 0,71 321
7 -3765 0,17 31,02 -57,63 0,64 0,69 0,74 791 0,69 0,69 288
6 -3363 0,14 2645 -49,27 0,25 0,63 0,69 522 0,59 0,63 218
5 -2893 0,13 1959 -37,95 -0,09 0,51 0,61 298 0,47 0,51 126
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Sai s6 chuan (Std. err) Clia m6 hinh tuong
ty giéng Xu thé cua sai s6 trung binh binh
phuong. Tat ca cac hé sé twong quan déu co chi
sO p (p Value) nho hon 0,05. Do d6 ta c6 thé
khang dinh cac hé sb tuong quan co y nghia
thng ké.

Can ct vao bang 3 va cac phan tich ¢ trén
ta cO the¢ thay rang, anh VNREDSAT-1 giai
doan cho ket qua tot nhat ¢ do sau tr 10 m den
19 m véi h¢ so6 twong quan tir 0,73 dén 0,74, sai
s6 trung binh binh phuong trong koang 1,03
dén 1, 99.

Pé xét muc do dong gop cua tung bang
trong mé hinh bén bién, ching toi tién hanh
thuc hién mé hinh don bién cho ting bang
Két qua thé hién ¢ bang 4 cho thay, bing 1 ¢6
mirc d6 twong quan véi do sau la cao nhat véi

hé sb tuong quan la 0, 42 va RMSE la 4,2 m,
sau d6 dén cac bang 2, 3 va 4 véi hé s tuong
quan giam dan tir 0, 31 dén 0,02. Nguoc lai,
RMSE ting dan tir 4,58; 5,4 va 5,5 m. Can cir
trén tuong quan gitra do sau giai doan va do
sau do dac & hinh 4b va hinh 4c cho thiy, néu
chi dung tu'ng bang 1 hodc 2 giai doan, thi do
sAu tdi da co thé giai duoc khoang 16 m. Boi
Vvéi bang 3 va 4 ¢ hinh 4d, hinh 4e cho muc d§
tuong quan véi do sau la rat thap va khong thé
dung don bang gidi doan do sau. Tuy nhién, &
hinh 4a, la ket qud str dung mo hinh hoi qui
trén 4 bang cho thay kha ning gidi dodn dén
do sau khoang 20 m va nhu the hi¢n ¢ bang 3,
Xet muc sai so binh phuong toi thiéu la 2 m thi
kha nang giai doan cua tot ¢ nhirng vung co
d6 sau khoang 19 m.

Bang 4. Két qua mo hinh sir dung m6 hinh don bién cho timg bang anh va h¢ s6 ‘tuong quan, sai s6
trung binh binh phuong va sé mau tir b dir liéu 1ap mé hinh hdi qui va tir bo s6 liéu kiém ching

A N M0 hinh Kiém chiing
MO hinh hoi qui RZ RMSE n__R. RMSE n
Bang | Y =3964_37337"X 042 42 2790 035 75 817
Bing2 Y=7593-46877*X 031 45 2790 027 77 817
Bing3 Y=1264-26535*X 004 542 2790 001 917 817
Bing4 Y=1285-2756*X 001 551 2790 01 884 817
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= 0.62; p value = 0.00; . 10
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Hinh 4. Tuong quan giita do sau do dac thuc té va d9 sau giai dodn tir anh VNREDSAT-1; a) Két

qua tir phuong phéap hoi qui bon bing cua anh; b) Két qua tir phuong phap hoi qui tuyén tinh véi

bang 1; ¢) Két ‘qua tir phwong phap hoi qui tuyén tinh véi bang 2; d) Két qua tir phuong phap hoi
qui tuyén tinh véi bang 3; e) Két qua tir phwong phap hoi qui tuyén tinh vai bang 4
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Két qua gidi doan , ,

Tur cac két qua cho thay, ¢ hinh 5a la két
qua gidi doan cua mo hinh sir dung b dir ligu
diem do sau tr 2 m den 10 m co RMSE = 1,03
va R? = 0,74. Diéu nay c6 nghia néu thuc té &
khu vuc nay chi sau & mic 10 m thi s€ cho két
qua kha tét. Tuy nhién, trén thyc té o khu vuc
Thai An c6 d6 sau den 38 m. Do d6 nhiéu vung
duoc giai dodn thap hon véi thuc te. Tuong tu
& hinh 5b-5d la két qua giai doan sur dung céac

10080 “0aC0E

%1208

bo dir liéu diém khao sat co d6 sau giGi han lan
luot 1a 14 m, 17 m va 19 m véi RMSE nho hon
1,99 m va R? 12 0,73 tir bo dit liéu diém kiém
chfrng déc lap. Ngoai ra, & hinh 4ata théy, mot
sO ving ¢ nudc nong co gia tri giai doan
duong Diéu nay cd thé Iy giai do anh huong
bai cac xao tron khu vuc ven bo. Van dé nay co
thé duoc giai quyet bang phuorng phap loc gla
tri gidi dodn va gan cac gid tri nay bang d6 sau
thap nhat.
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Hinh 5. Mot s6 két qua gidi dodn d¢ sau vung Thai An; a) Két qua do sau dung cac dlem c6 do sau
tir 2 m dén 10 m; b) Két qua do sau dung cac dlem c6 d0 sau tir 2 m dén 14 m; ¢) Két qua do sau
ding cac diém c6 do sau tir 2 m dén 17 m; d) Két Qua d¢ sau dung cac diém c6 d¢ sau tir 2 m dén

19 m va phan bé cac mat cat ngang
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Dic diém dia hinh ving nay dua trén két
qua giai doan c6 th¢ phan ra 3 khu vuc. Khu
vuc My Tan, hinh 6b, c6 d6 doc kha Ion, tinh
tu trong ra khoang 600 do sau dat do sau
khoang 12 m va tiép tuc sau dan ra phia ngoai.
Khu vuc M¥ Hoa, hinh 6c, phla trong la béi san
hd va tham co bién co d6 sau dudi 2 m. Khu

vuc nay co cau trac dang bac thang, voi moi
bac khoang 6 m va them khoang 400 m. Khu
vuc Thai An, hinh 6d, ven bo la cac bai ran, san
hd va tham co bién. phia ngoai 300-400 m c6
con nho lén dai khoang 200 m c6 do sau -5 m
den —6 m.
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Hinh 6. a) Két qua l6p do sau 19 m dudi dang phdi canh 3D; b) Mat cét sau khu vic My Tan;
¢) Mit cit sdu khu vuc My Hoa; d) Mit cét sdu khu viee Thai An

KET LUAN

Anh VNREDSAT-1 c6 thé tng dung t6t
gidi dodn do sau ving nuéc nong bang phuong
phap hdi qui da bién ving ven bo huyen Ninh
Hai, tinh Ninh Thuan ¢ khoang d¢ sau tir 10 m
dén 19 m voi sai sb trung binh binh phuong tur
1,03 m dén 1,99 m va hé sé tuong quan cao ftur
0,73 va0,74. Anh VNREDSAT-1 can qua budc
tién xu Iy truge khi xay dung mod hinh giai
doan. Phu’ong phap hiéu chinh khi quyén c6 thé
str dung md hinh 6S va loai bo chdi do mat troi
bang phuong phap cua Hedley

Két qua giai doan do siu ving nuGe nong
tir anh VNREDSAT-1 ¢6 phuc vu t6t cho cac
muc dich nghién ctu, 1ap ké hoach. Tuy nhién
van chua dap ung duoc nhu:ng yeu cau do
chinh x&c cao hon nhu xay duyng cdng trinh
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bién, ddn duong,... do su han ché cia do phan
giai khéng gian cua anh chi la 10 m.

Léi cdm on: Ching toi xin gui 16i cam on dén
Ban chu nhiém chuong trinh KHCN vil try giai
doan 20122015, Ban chii nhiém d& tai cip nha
nude “Xay dung co so dit lidu sé cac yéu té hai
duong tir ngudn anh VNREDSat-1 va cac anh
vién tham khac cho khu vuc ven bién Ninh
Thuan - Binh Thuan phuc vu phat trién kinh té
bién bén viing, ma s6: VT/UD-07/14-15” da hd
trg anh, sb liéu thuc dia cho nghién ciu nay.
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