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Fig. 1 Geographic location of study area
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Table 1 DN values of dark targets in remote sensing images
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Fig. 2 Location of testing area 1 and samples
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Fig. 3 Bathymetric map derived from remote
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Table 6 Model correlations in testing area 2

IR R O 2R B
A7
gvE XM For h M
B2 0.736  0.745 0.750 0.751  0.776
B3 0.683 0.701 0.711 0.715  0.762
LNB2 0.745  0.747 0.747  0.747  0.771
LNB3 0.701  0.699 0.701  0.701  0.758
LNB3 x4 0.690 0.691  0.693 0.693 0.750
LNB2 x4 0.711  0.712  0.713 0.713  0.755
H=105. 756~ 1'% (€3]
b X B 2 19 DN fH
H /K BAE (EXO .

e A i T 5 A (8] U5 S0 B — L8 AH S PR A i
(IR 7 2EAT T 2 N1 S e 2 & LNB2,



528 % 3

AR 55 < BRI K T B I T 5 57

LNB1,LNB3 = 4, [al 15 J5 #& 09 A1 3¢ R 8
0. 768, /&5 T Fr A7 B PRl - 20 M A5 18 1) AH OC R 8K B
K ¥ B2 48 BB B S 0 BT A IE 26 PR A AL 1 A OC R
3.2.4 AR EAFRIERA

[FIRE ST AR e v B+ X = (B2+B3)/
(B1/B2) , im ¥R E e b W 7 X = (B2+B4)/(B1/
B4) ,¥y% B2/X,,.B2/X; B3/ X, .B3/Xs LN2/
Xp LN2/X . LN3/Xy, LN3/X: %W T, 3 it &
BATT S SE I K R B AR OC R 45 2R 40 0. 545,
0.618.0.076.,0. 643.,0. 742.0. 276 ,0. 137.,0. 137,
MR LU i AT T B A O R BRI A
P RN R .
3.2.5 Rm&ERLEHH

FIH 1R A 56 3R B K iy BL B2 SRy S v [
T HFE BB AR (A 2 (O XX X 2 K TR AT
ST P 5 SRy 58 7R 7K R S T8 R S A 1 B A

KA R 0~5 m.5~10 m,10~15 m 3 4~4¢
B [FIRE T334 KR BB S S A X 15 22 L1 34 4 %k
WEGER D, NRTEHEH AR X 2 5 Bk
I AR I X 1, o 5~10 m Sz 3 20058 N F ¥4
X 15 25 T B 400 1R 25 ok B BB AL AP 0~5 m
G5 LT B 2 X 15 25 B /N AHSE S AR R 22 0K
10~15 m JZ 3 25 J 7 2 44 % 4% 22 e K B 5 34 41
X1 22 80N

OSEPAKTAE
o REKRE

JKIR /m

rrrrrrrrrrrrrrrrrrrrrr1rrr
1 41 81 121 161 201 241 281 321 361 401 441
21 61 101 141 181 221 261 301 341 381 421 461

FEA G A
5 KRREEMIMELR

Fig. 5 Comparison of water depth derived

from remote sensing and actual values

x7 HER2ZKREREEZRSN

Table 7 Results from testing area 2

KB /m 0~5 5~10 10~15 0~15

SEYMIRR 2 0.438 0.225 0.279 0.319

T HRFRYE 1,26 1.56 3. 46 1.92

K S AR TSR X 2 A B AN K L
LR 6, 11 T] Ky 2 X OR R IEA /N T 5
s R LR LA I R O T 5 TS o i 4 2 3
AR TR X 2 1K R

113°0" 113°10" 113°20’ 113°30" 113°40’ 113°50' E

22°20' 1

22°10"

22°0' 1

6 HER2KRERRELER
Fig. 6 Bathymetric map derived from remote

sensing in testing area 2
4 =+ ‘j— >
Q’n ]//\b % -L‘ -L/\

4.1 #it

VEFEERTT 1 2 A B IR PR D VR B R — AR 3
8 XA SRy K R T8 W ATF 51X, ST T S I K R A
i B A 1 22 b G0 T A DG AR AL, I i BOHH G
M e SR RS R HEAT T KR R NS5 SR BT . B
T FRTFRD IR ER KM X 1, TM3,
TM4 FSE A AR EHEIL T TM1, TM2, {H A
Kt /NTF 0.5, SLPR R K R RE I AR #E . 51 A
“Ye Vb 7 O 25 Uk B R L A YD
K77 R AT LU AE 32 B4R S B i S v TR F g 4 v
S K VR A A S L AU AR VB PR I T AR AR ()
i B I 2 VAT K B S PR AT R B AR R ok HRURE DGk
o U R B TR R A7 S 5 SRR AN R (H R AR i ik
THEA XK E B, HEREX 1,8 2
(1) Ak V7 U6 V0 e B A 8 T AH S ASE AR 1) A O 1 4
B M OC BB ARKF] 0.7 UL AR AR H T



58 Marine Geology Frontiers

T 3 M S5 R I

201243 A

Je 7K GRAE A2 SR B AR OC R BOF A . 1K
B X 2 Y SRR L B2 Sy ST PR 1 s R
B B RS E o g o ST R0 5~ 10 m K IR B
(¥ 52T R B T H A R 25y 22,500 F 8
Xt % 22 A 1.56 m, 7R OF 3 M R 22 R
31. 900 EMR TV H 4 xR 2250 1. 92 m., [ {45
Bl ek TR X 2 B KIRE O o A S A R
K ARL AL R Y i T8 285 SR AT 4 T 7 S i [
THYLMERERL 22 7 2 MR R B T 5 I 1
B

4.2 itig

WFFEE SRR W X T B U Vb e R A T 1
DL AR AT T PR B 2K TR S T AR B AR e L E
GEitAH SR B RS JEE AT 3k AN B AT S B N Y AR
JE o DR AR o 2 K ) 2 SR R S5 BRI A
B BT ARIBOK A P Vb i SRR R T
YU X5 7K AR ' i 5 S5 #3069 52 W) o i ik 7K A v B
T W S AR ) O S LA B B L R R B
1l K A PR RS IR A5 R B R A S K TR AR B

GETH A AR Y H S 7K TR B 308 ol 1] s )
B T T A i RS i I e A DR I e RO
F14 4 52 I ] 228 A2 I K R A S $2 3 . e Ak
SN KRB AR P R o T A o L R 5 R
T2 SR IN F EIR A R+ A I 7 30 SRR TR B T I
BEAT P T IE X T 4R i SRS R A A
SCo fH R T R i RO AR I B £ B BRIV
11 TR 585 RT3 2 /N DR R 0 98 B
1E - HR O FE M T AR TR BT AR

SE

[1] Lyzenga D R. Passive remote sensing techniques for map-
ping water depth and bottom features [J]. Applied Optics,
1978,17(3) :379-383.

[2] Lyzenga D R. Remote sensing of bottom reflectance and water

(3]

[4]

(5]

[6]

7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

attenuation parameters in shallow water using aircraft and
Landsat data [J]. Int. J. Remote Sensing,1981,2(1):71-82.
Spitzer D,Dirks R W J. Bottom influence on the reflectance
of the sea [J]. International Journal of Remote Sensing,
1987,8(3):279-290.
Ji W, Civco D L, Kennard W C. Satellite remote bathyme-
try:a new mechanism for modeling[ J]. Photogrammetric
Engineering & Remote Sensing,1992,58(5) :545-549.
Bierwirth P N,Lee T J,Burne R V. Shallow sea-floor reflec-
tance and water depth derived by unmixing multispectral
imagery [ J]. Photogrammetric Engineering & Remote
Sensing,1987,59(2) :221-228.
AWk B0 H T e T 0 2ok e AR L ] v S A
1981,12(3):210-224.
SR AT ' B R AR 0 R R L) ] g v S IV 1982
(3):225-230.
FE P A, R 38 B RERE 3R IR XK T IR 1 5 vk
WFFELT ] P00 KA 2 4, 1998(6) 1 91-94.
AT ik 206 KRR IO RS L], B
PR IE L, 2001 (4) :53-58.

AR KR B SRR R HCAE VL T A AR £ A3 AT 6 L
JHEDT. B« v 5T K 2%, 2004,

e T TR RE R A VL A et AR AT (D] M
50 5t R A L 2006,

A BB AL T T R T KR R 't 1 S R S T v F
FE[J]. M EI Rl ,2007,27(6) : 843-848.

FHIE L HESCA TR BRI L AR KR T I G 8 By ¥ W 5T g
JELT]. g a4, 2007, 26(5) :92-101.

PR EE . BRI AR TR A SR AT LI ] T AR OK A
7K HL »2006(3) :39-40+44.

THORIT . Bk VL F K B R S SO [ DL b st R A B F
FE A Be (g e AR E 5 90D 5 2007,

B 2¢. BRVL A PTAR Ay LT P il R 3R CH AR
fi)51995,34(3):109-114.

RIT L IRTRIE, 5 fE A TR R AT S 4R UM
(ML b st ¥ 3 Rk . 1990,

THR. 3 T BRI i KRB kW5 [D]. ®
50 T 5t R A, 2006,

B OEL BRI E AT HEKR H B AR R AE L 1. 1V 3t 5
555 PU£0 5, 2005, 31(1) :19-24.



528 % 3 ARAR IR A < B VT F K TR SRS 5 59

USING REMOTE SENSING TO DEFINE WATER
DEPTH IN THE PEARL RIVER ESTUARY

ZHU Junfeng, LI Wensheng, WANG Gengming

(Guangdong Geologic Survey Institute, Guangzhou 510080, China)

Abstract: We established a variety of statistical correlation models between water depth and remote
sensing image in this research. A best model was selected for feasibility study in two experimental
zones with different concentrations of suspended sediment in the Pearl River Estuary. In the testing
area 1 with high suspension, the correlation between the observed water depth and the band DN val-
ues of remote sensing image was less than 0.5, and the capacity to define the actual water depth was
poor. The correlation of the statistical model was much improved after taking the sediment factor into
account, but the precision of remote sensing water depth remain low and beyond the required precision
in application. In the testing area 2, where sediment concentration is low, the correlation between the
observed water depth and the band DN values of remote sensing image was higher than 0. 7, but there
is no improvement after taking the sediment factor into consideration. The precision of exponential model was
the highest using B2 as variable and the best results were gained in the area with water depth at 5-10m. The
mean-relative-error was 22. 5% and the mean-absolute-error was 1. 56m, with an overall mean-relative-error
of 31. 9% and a mean-absolute-error of 1. 92m. It means that the water depth derived from remote sensing are
more satisfied in the testing area 2. As the conclusion, the nonlinear model was better than the linear model,
and the multiple factor model better than single factor model.

Key words: Pearl River Estuary; water depth; remote sensing; statistical correlation model



