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The scattering characteristics of Lake Taihu waters

SUN Deyong, LI Yunmei, WANG Qiao, LE Chengfeng, HUANG Changchun & WU Lan
(Key Laboratory of Virtual Geographic Environment, Ministry of Education, Nanjing Normal University, Nanjing 210046, P.R.China)

Abstract: Based on water inherent optical properties using AC-S and BB9, which were developed by WETlabs Inc, the
backscattering and scattering coefficients of Lake Taihu waters had been obtained from Oct. 24th to Nov. 2rd, 2006. Based on data
analysis, the models between backscattering coefficients and scattering coefficients had been established. Two kinds of curve
functions had been used to simulate, i.e. S curve at blue waveband and inverse function at green and red wavebands. And the change
ranges of MAPE and RMSE are 0.027-0.156 m™ and 0.005-0.050m™, which indicated higher accuracy. Meanwhile, marked spatial
distribution differences of the backscattering and scattering coefficients were found in Lake Taihu. As far as the entire lake was
concerned, the scattering and backscattering coefficients in wester lake regions were higher than those in eastern lake regions. Strong
scattering and backscattering were found in Meiliang Bay, center region of lake, western and southwestern lake region, while weak
values were in East Lake Taihu and Xukou Bay.
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ARG X PR, T HAN KT = A IR, R TR E ORIz —, WIATE A 2338.1km’, WI1°F
BRI 1.9m, SOKE 2.6m, S35 A3k ma™. b 03RS W s K e R, LA
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Fig.1 Sampling sites of Lake Taihu
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Fig.2 Backscattering coefficient spectra at sample 1, 8, 60  Fig.3 Scattering coefficient spectra of Lake Taihu
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Tab.1 Statistical analysis of backscattering coefficients at all wave bands

- K (nm
it =

400 440 488 510 532 595 660 676 715
BUME 008 022 020 023 002 01l 010 010 008
AR 051 054 039 031 025 015 011 01l 0.09

FHE 0.399 0.458 0.327 0.287 0.234 0.147 0.109 0.103 0.088
bRz 0.073 0.065 0.038 0.014 0.008 0.003 0.001 0.001 0.000

22 RRHHRHSHHRBMER

M\ 64 L SEIEEHE R BELE IR 45 AUVE 38 R RERAOILE 0T, B4y 19 20 FAVERCAL A T Foks
FERRTE. PR IIARIRCA —udktE . ReAEk. kR, STEMZR . TEeREURI sRETEEAL, S I%t 9
A B B T 0 R BRI R BT pR B, IR S AR DA 15 B8 GEE AR AL 1 PE N 8 ARG B R
R, AR AR IR 2E S R F AR B0 XA SR RSOR A T 0T, AN 2. BT AR I —ot 4k
P UK RREOR T R B R A A AR BRSO AN, — e MR s 2280 R?, MR B O 5L 1A
Wk kA Sy, FKAEN 400nm B9 0.755, {5 LAY 400nm AbAY RPARAIIRZ, BIL0GDEEE 7150m 4bE
ZeUd/NE] 0.143; FERRBUEY R® 30— Lo MBI B4R g, AR L MU Dt B I SR e ke B, Bk
400nm 4k 0.866, F¢/IMHE 715nm 4k 0.486, SRTIALI [ESG T AUPRUETR 22 S HIER, FRAl7EBEIREL, fk
(R S HIREN T 0.119, #e{R% e FE ek B L RS BIAE VR SRR = R sR B (1 R 6 5 Il BERG R,
H S /N, EIFARERAER; MR, ST BRIE 15Ol BeR PR AR, #8IA R® 7 400, 440,
488 A1 532nm 43714 0.933, 0.947. 0.951 F10.981, XFRiAY S {E >34 0.084, 0.066. 0.051 F10.025, H.
AIRKM F KA, P T ik 4 B, KK U RECEUN R0 B AR, S 1B
HHZRAEHY. AEER LT B, %R BBY HJa 5 Mk Bt, B 532, 595, 660, 676 1 715nm, ¥ pRi%i%i Y
FIAL A RO BT T ST B, 06 R B RSB R2 W T S TR B iy, S (i L e S T i ZRagimy
/MRZ, [ FRGSGE R R, B, T ARIKRTEL D CI B, 5 sl 2 SO U 280 BBl A
LR 7 R PR 100 PR AL, (HAS—IRAE, 16 532nm ALl R BRSNS T il ZRAR AR (4 i B B0RN F G SR
JLTARIE, (EEEAGTHbR R 2E S B/ N T S TR IAEY, S {E 433128 0.004 F10.025, A LAk AER
T RRASSEAY. F T, R KA 4 IS T U R BRI R ECZ IR 5E R 0T LUR 2 i R e B4, RiZe
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Tab.2 Evaluation analysis of all models between backscattering and scattering coefficients
1Bt (nm)
il
400 440 488 510 532 595 660 676 715
—IJERME R*=0.755 R’=0.602 R’=0.687 R’=0.456 R=0.419 R>=0.330 R’=0.264 R’=0.267 R’=0.143
$=0.040  $=0.049  §=0.028  $=0.024  S§=0.017  $=0.009  $=0.005  S$=0.003  $=0.001
F=132.197 F=64.934 F=94282 F=35982 F=31.010 F=21.165 F=15451 F=15.633 F=7.150
TREREL R=0.906  R=0.871 R*=0911 R=0.798 R>=0.749  R™=0.689 R’=0.626 R*=0.604  R’=0.537
$=0.025  §=0.028  S§=0.015  $=0.015  $=0.012  $=0.006  $=0.003  $=0.003  $=0.001
F=203.289 F=142.067 F=213.652 F=82.809 F=62.661 F=46.512 F=35.194 F=31.989 F=24373
SWEREL R=0.925  R=0.934 R=0.944 R>=0.933 R=0.893 R’=0.866 R=0.859 R>=0.851  R*=0.830
$=0.023  §=0.020  $=0.012  $=0.009  §=0.008  $=0.004  S$=0.002  $=0.002  $=0.001
F=168.029 F=192.850 F=230.959 F=190.328 F=114.274 F=88396 F=83.146 F=78.236 F=66.579
S R=0.933 R=0.947 R=0.951 R=0.981 R=0.970 R>=0.958 R’=0.948 R’=0.942 R’=0.892
$=0.084  §=0.066  S$=0.051  $=0.025  S§=0.025  $=0.020  S$=0.014  S$=0.011  $§=0.006
F=599.287 F=763.032 F=835.124 F=2225.520 F=1393.907 F=969.882 F=776.807 F=704.428 F=353.451
WS R=0.866 R=0.790 R=0.858 R>=0.711 R’=0.692 R>=0.649 R’=0.609 R=0.612  R>=0.486
$=0.119  §=0.131  $=0.086  $=0.097  S§=0.080  $=0.057  S§=0.038  $=0.028  §=0.012
F=277.975 F=162.097 F=260.096 F=105.793 F=96.677 F=79.394 F=66.973 F=7.839  F=40.678
WAL R=0.737  R>=0.837 R=0.818 R’=0.973 R=0.970 R’=0.965 R’=0.955 R’=0.945 R’=0.891
$=0.041  §=0.031  8§=0.022  $=0.005  S$=0.004  $=0.002  $=0.001  §=0.001  $=0.0001
F=120.615 F=220.716 F=193.798 F=1561.759 F=1394.815 F=1180.015 F=904.999 F=745365 F=353.101

WU BE T S T M 2R, 7 S AN LT G I B (o 336 R B
FETEFE S 0.027-0.156, RMSE ZEAL3E I 0.005-0.050, PRI 25 EHFE4R (14 5 KA R/ IMEER 3 31t 3R 7E
440nm 2T 715nm &b, BT UL, 715nm AN TN DR 25 050N, RS fe i, FRAR A I B AR R I % 2% v T
715nm Kb, {HAAFRY AR TIPS BE AR e (18] 4), PRI, 33 e R T KA 1) Bl 28 B R &
Rz 1) 56 R AR — 2 S % .

3 AU B 1A IR RS B AR 56 ZAR SRR T A

Tab.3 Models between backscattering and scattering coefficients, and their precisions

Y, ELARBII SR ISR 3. BRI MAPE 78

B (nm) i R MAPE RMSE
In(by,p(400))=-0.552-9.390/b,(400) 0.142 0.046
s In(bpp(440))= ~0.466-7.725/ b,(440) 0.156 0.050
ot In(byp(488))= —0.869-5.740/ b,(488) 0.111 0.030
In(bpp(510))= ~1.061-4.452/ b,(510) 0.086 0.025
bpy(532)= 0.258-0.542/ b,(532) 0.066 0.019
e bpp(595)= 0.158-0.230/ b,(595) 0.041 0.010
Sk bp(660)= 0.114-0.106/ b,(660) 0.038 0.006
bpy(676)= 0.106-0.075/ b,(676) 0.034 0.006
buy(715)= 0.089-0.025/ b,(715) 0.027 0.005
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at 510nm, 595nm, 676nm
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b 5 IF 3% B A DAV 1) AR % T 8 O, L 3 ek AR Ak v L oA
0.250-0.175m™; 4T F5c/ N I 1) IO H BRAE AR R, s ) H
FHCH 0.115m™, ALK 1 i 2s [l or SRR A%, AT W] A
AAE AR 5). i R A A 1820 5 5 AU R A A e A
Bl AL, FFF R —E 225, RIS AR R A /K AR,
B R EAE 25m ! MR Ak, ELU B DA 11 1] 925 PR 7 126 i
R DUMIVE A A 59 AR, (FHAR MR 5 2 2,
BT ZR BT PN )Y 3B 1 R] A A2Vt e BUAR B A f b R
e, B R EOATE I 19m™ BEANEE A9 23m™; W0 X — H4E
PR m e, B R R 25m! ek, S YR AR
TEN, SO R BGAF] T 29m™, AT A EU K,
{RFCZS W) 43 R0 Ja I R B ;. 55 s R B,
S Z B K DX 3t B A ) P 0 A4 B AR/ ARE 1B
FTFRI Y [] 7R 38 D 1 R s AR R B R B/ MY IX
B, Hzshor s B, WA RGGEE(E 6). muknT L, Jtit
Ji 1) FCSRT 2R B4 2 TR 3R BB AE 55 B b 1) 255 ) 3 S e
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Fig.5 Spatial differences of backscattering coefficients in Lake Taihu
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Fig.6 Spatial differences of scattering coefficients in Lake Taihu
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