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Accuracy assessment of bio-optical model in turbid case Il waters

WANG Shenggiang, CHEN Jin, YANG Wei, LIANG Hanwei & ZHU Jingjing
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China)

Abstract. Both radiative transfer model and bio-optical model can be used to simulate the remote sensing reflectance for waters.
Generally, the radiative transfer model is of high accuracy, but it is too sophisticated to retrieve water quality parameters ( WQPs) .
The bio-optical model is simple and easy to be implemented in retrieving WQPs, but its accuracy in simulating turbid case II waters
is still unknown. In this study, the radiative transfer model (i.e. Hydrolight model) and bio-optical model (i.e. Lee model)
were both used to generated a large number of spectra data with different combinations of WQPs. Using the spectra yielded by
Hydrolight model as true value, we assessed the simulation accuracy of the Lee model in turbid case II waters. Results show that
(1) except for the non-phytoplankton suspended substance dominated waters, results of Lee model can be acceptable with overall
relative error less than 10% ; (2) larger errors in Lee model occurred in the bands for Chl. a estimation than other bands;
(3) simulation accuracy of remote sensing reflectance just below water surface is consistent with that just above surface.
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Tab. 1 Input parameters used in the Hydrolight BT S WG4 T KT AR 38 SR R SRR LR R
simulations (Lee model parameterization ) .
ro = (& +gu)u (1)
A3 fi b ot b S T A 0 BT A,
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Tab. 2 Four types of water with different components

B3| MERE a R (mg/m?) ATETEA NS (m ") AW ETEYUHE (o/m*)
I 0.5,1,5-100 &3b% 5,100 — 220 455 0 0
10,220 — 300 43kg 20
II 0 0.05,0.1-14K50.1,1.5-9 4 0.5 0
I 0 0 0.5,1,5-100 %k 5,100 —220

45 10,220 — 300 4 20
V 0.5,1,5,10,20,30,40,60,80,100, 0.1,0.3,0.5,0.7,1,2,3,4,5,7,9  0.5,1,5,10,20,30,40,60,80,

sty

120,150,180,210,240 ,270 ,300 100,120,150,180,210,240

A, vy, 20 4394 Hydrolight #5274 5 Lee BERIBIISE R , average F7s SRl K AN FTAT I BOGH R D2 22 1R -F- 147,
ZRE5WE
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Y, T3 a YRIE N 0.5 — 15mg/m’ i, Lee BRIBTIL I 4 i F /K 187 LR 38 8RS LG r, 57 AR 52 22
ARE BEFE AR a VRS RSB REART I, A A 6.09% —5.08% , M43 a Wil Img/m’ i, ARE Bt/
2.02% ;Y42 a Wk FE Ny 15 — 300mg/m’ B, ARE [ -4 25 Mk B2 185 hn i WAIG , HoAB S 5. 08% — 3. 71% . %t T
CDOM , Yy /N T 0. Sm ™" B, ARE 25 {0 A7 386 i &b, H AR BE G Bl ARE &g 7E 23. 50% 7645 1fii i F
NPSS, Hy FEAE b5 ARE SC R BWI N, ARE B NPSS e 23 hmisg i, FAE H 3. 85% —14.84% (/& 1a).
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Fig. 1 Relationships of ARE of r_ in two-component waters(a) and four-component waters(b) simulated by Lee

deep-water bio-optical model versus: chlorophyll-a concentrations, CDOM concentrations, NPSS concentrations
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IR 5 1O R R, JFBOA 5 IE NPSS [ S2I. 1M %E T CDOM, H 5 [l 5 REEEINA R 0,
Jit L HASEAORG 2 AR
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X T UL B 2K T UL Z IR A EAT T, Lee MRS AF b T /K 1 LR I8 5T EE v B °F-
X R 2E ARE 5545 L1039 B2 0 5 2 A — ka3, o (AN REAI s AL RY T T A 2L 0 BE Y Bl (] 1b) . 4K
7, AEAEL DY 2H 73 KPR — 2 3 K AR BT 7 s 35—, BTS2 Lee RERUBE LIRS B2 1) FUR ISR a WREE 5 NPSS ¥
£, M5 CDOM JL-F-JE5K. AL, AT EZ T Lee TRKAEYDIL 7 BERIBEIR 25 5 4% 3R a ¥ NPSS ¥ JiZ
RIS DG 28 W SR B AT BRASREA OB IR 22 (ARE) 7EM 2 3R a WK \NPSS e B XU 23 [ HEAT 4
{8 (2 ZRAR LR AT ) (K 2a).

XTI EFAUKIK Lee SR A TR ROBLIURE L, TIX T° NPSS 5 RUK R H AR 22 50K, Ik
FIAE] 14.62% (18] 2a) . LLFIIAAR 22 ARE~10% (|8 2a Fp HE TR ) NHEHE, 7T URELSUE Lee TRKE
WDHGAAR R 3 PV R, S A P4 R a W55 NPSS W [ - NPSS <0. 57Chl. a +40 fif, HAR R ELAG R
U BAELIORS B2 5 24 NPSS > 0. 57Chl. a +40 I, A RUEL DU FEALAR.
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25 Hh P B R 2.
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Fig. 2 Relationships of ARE of r, simulated by Lee deep-water bio-optical model
versus chlorophyll-a concentrations and NPSS concentrations(a) , distribution of ARE in each band(b)

ARE(% b
10

200 gl :
§° 150 S X ?
%100 = N
72} 1
-9 - P
Z NS i
50 it L

O i 1li i i 1 1 1 1 lI

400 450 500 550 600 650 700 750

100 150 200 250 300 e K (nm)

Chl.ai)¥(mg/m?)

3 Lee BAAIBIL RSP BIAHXT IR 2E ARE 53 a W ARBSEERY)
WEEWIOCR (a) LUK ARE TEHBL F 534 (b)
Fig. 3 Relationships of ARE of R, simulated by Lee deep-water bio-optical model versus
chlorophyll-a concentrations and NPSS concentrations(a) , distribution of ARE in each band(b)
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