KU Sk, 2 M, L ML, 508 KA K T AR R BRI B A 24, 2012, 32(2) : 438~ 447
R T A A T A A A B L ko 88 U e i 2 2 4 4 3

Analysis of inherent optical properties of Lake Taihu in spring and its influence on the change of remote sensing
reflectance

Pefama: 2010-12-10 f&Jhfsekifli: 2011-6-13
DOI: 10.5846/stxb201012101759

Ik R JERBON AR IR A0 EATO R A

English Keywords:absorption coefficients backscattering coefficients remote sensing reflectance empirical orthogonal function Lake Taihu

EEWE EHE ARSI H (40971215); VL34 HT90 A4 K52 0013 TR H (CX10B_3927) ; Eisr it MWl 22 45 [ 5 B HE Tk L0 % B (E0203/1112/IC0L) ; VL A A 9
2RI TR B0 H (1411109012)

E# LR A E-mail
P 1 O K25 e AU PR 20 90 o e 920 5, i 4t 210046
BN P U R R DA IR PR A 8 T S0 = B 5 210046 liyunmei@njnu.edu.cn
B BT 2% AU M R PR T 0 T 5, 50 210046
i B g T R RO P PR 5 T S0 5 i 5 210046
B P AU A 2 R PO M B PR 5 0 ST i S0 5, i ¢ 210046
WERTRH: 126
BT RRH: 46
R

W SCRS AT IS i PR A P AR A B DG 22 I, RTINS A S D S SR A B 3. F 200944 IR 2= S I Bt , 2 13 /B S AR A 3 17 JRIAR 2= K AU A 5 o O
FHGHT T ORIARZ KA BRSO 2056 TE AT 73 iR 7 VAR SR SR A AR B S M B 1 AT 12000 S5 R W] (L) A G s D ) 2 56 M 2R 2K AR P ) 2
SRT GEBR AT TV L (CDOM) R S B (AN 6 35 4K ) IR SRR 5 /0N, L €8 ZRUA ) 7E M 8 DX 1) L SR ) K T Al X () MUy e 1 B R 5 i s A
FEWLBAF ) AT ARG (A Sk (R 6 R B 7E0. 88 LA L), AT HLEE W HIAH G PEAR B35 (R R B AEO. 73U, HK f 22 DRI e 2K T I 87 JEE AT R PR ik, T H ik 15515934
6% (3)F LI LA i TT IR RE I S ST A AT 20 AR BN IEAS R 77, 3N IEAS IR 7 i AL AR T 2199 % (MR S T Ak B, 1P 2 — EE)LI?%%Y‘T93%E’J§UU§E it 1)
IR AR T 5% A 1% AT e TR B 1A T AR R ZH 53 PR SORN S i) ST 2R AR A TR DA 2 M 4 L SO P I 1 SRS 0 7T 5 39 6335 P e BT I TR
i, R 2 7K AR S S 3 A A 2 S e T D W UAURE A0 R R SR T BT, A HUIORE A0 R I 5 5 % R AR AL S AR A o

English Summary:

Absorption and backscattering characteristics are important optical properties and they are also two basic parameters of bio-optical model. Remote
Sensing reflectance is the basis for inversing water quality parameters and its character mainly depends on absorption and backscattering of all kinds of
optical active substances of water, so it is very important to study absorption and backscattering characteristics of water and its influence on remote
sensing reflectance. Lake Taihu is one of the five major freshwater lakes and also a typically shallow inland eutrophic lake in China with an area of 2338

km?2 and an average depth of about 2 m. In this paper the in situ remote sensing reflectance and absorption coefficients measured in April 2009 in Lake
Taihu were firstly used to deduce backscattering coefficients of particles combined with bio-optical model. Then we analyzed the absorption and
backscattering characteristics of Lake Taihu in spring, and Empirical Orthogonal Function (EOF) was used to decompose remote sensing reflectance in
order to analyze the influence of absorption and backscattering characteristics on the change of remote sensing reflectance. The results show that: (1)
Non-algal particle is the dominant factor which influences the absorption characteristic of Lake Taihu in spring, and its average contribution rate to the
total absorption coefficients (exclusion of pure water) is 66.92%. While the contribution of algal particles and CDOM to the total absorption coefficients
(exclusion of pure water) is relatively small and their average contribution rates are 21.83%, and 11.25%, respectively. The specific absorption coefficient
and the size of algal particles in Meiliang Bay are all smaller than that in other areas of Lake Taihu, which means the package effect of algal particles in
Meiliang Bay is obviously larger than that in other areas. (2) The backscattering coefficients of particles between 400nm and 750nm have a strong
correlation with the concentration of total suspended matters and inorganic suspended matters with the correlation coefficients larger than 0.88, but a
relatively weak correlation with the concentration of organic suspended matters with the correlation coefficients less than 0.73. The multiple scattering
has great contribution to the total radiance of water surface and the average contribution rate can reach 93.46%. (3) The EOF analysis provides three
dominant modes which account for about 99% of the total variance of remote sensing reflectance in Lake Taihu in spring, i.e. the first EOF mode accounts
for 93% of the total variance, while the second and the third modes only explain 5%, and 1%, respectively. The backscattering coefficients of particles
have an important influence on the spectral reflectance, and the change of remote sensing reflectance of Lake Taihu in spring is mainly ruled by
absorption and backscattering of inorganic particles while the effect of organic particles is relatively small.
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