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A simple empirical model for remote sensing reflectance of Lake Taihu waters in autumn
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Abstract: Remote sensing reflectance, backscattering and other corresponding parameters were measured in situ in
Lake Taihu mainly following with NASA protocols. And suspended particulate matter (SPM) concentrations were
measured in the lab mainly following with lake investigation criterion of China. Firstly, the whole lake was divided
into three areas based on the literature s results, where the remote sensing reflectance was influenced, not influ-
enced, and possibly influenced by the lake bottom, respectively. They were named by the influenced area, the
non-influenced area, and the possibly influenced area, respectively. Then, we divided the whole waters into two
types and four sub-types based on the Secchi disk transparency measured in situ, viz. the turbid water, including
the high-turbid water and the mid-turbid water, and the clear water, including the low-clear water and the high-
clear water. And their properties were described by the corresponding data measured in situ or in the lab. In the
whole lake, the empirical model was developed between the backscattering coefficient and SPM concentration. Only
in the non-influenced area was developed the empirical model between the pairs of the remote sensing reflectance
and backscattering coefficient. The remote sensing reflectance can be estimated approximately by SPM concentra-
tion and the estimation models were developed based on the mentioned above. Finally, the model precisions were
analyzed in detail. Maybe it is a very good approach to preliminarily know about apparent optical properties of wa-
ters in Lake Taihu when there are not optical data measured in situ but only SPM concentrations measured in

the lab.
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Fig. 2 Spatial distribution of four waters

with different turbidities
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Tab. 1 Some properties of different waters in Lake Taihu

X TR KA UK B2 S Alfig
LKW T vopmx
ER RPTRM REEEC T M [X. M X
REARB  BREARRL 67" 12 38 9 8 48 14 5
AEFZ IR X N FEAEL 48 12 36 - - 48 _ _
HHREE S (em) 16-180  16-30 30-60  60-100 > 100 1663  69-180  43-68
3.10-  77.07- 13.08- 13.80-  3.10-  13.08-  3.10-  15.36-
CSI’M(mg/ 1)
169.47  169.47 84.0 29.97 8.17 169.46  23.24  29.97
2.23-  61.93-  6.84- 7.32- 2.23- 5.84- 2.23-  10.00-
CSPIM(mg/l)

147.40  147.40 71.88 24.74 5.37 147.40 19.48 24.74
JE T Z A b, (m ™)
442 nm ¥ 0.9018 1.4919 0.9804 0.5096 0.1346 1.1151 0.2501  0.6781
0.0346- 1.2257- 0.4129- 0.1826- 0.0346- 0.4129- 0.0346- 0.4371-

L 1.8556  1.8556 1.3616  0.8237 0.2376 1.8556 0.6100  0.8237

488 nm ¥ 0.7136  1.1014  0.7971  0.4146  0.1154 0.8785 0.2097  0.5412
o 0.0285- 0.9680- 0.3367- 0.1551- 0.0285- 0.3367- 0.0285- 0.3521-

L 1.3027  1.3027 1.1001  0.6564 0.2030 1.3027 0.4852  0.6564

532 nm HyfH  0.8046  1.3410 0.8842  0.4217 0.1103 1.0047 0.2074  0.5554
o 0.0275- 1.1395- 0.3491-  0.1522-  0.0275- 0.3494-  0.0275- 0.3491-

L 1.6121  1.6121 1.2793  0.6806 0.1951  1.6121  0.4786  0.6806

589 nm HyfH 0.7563  1.3255 0.8212 0.3677 0.0922  0.9527  0.1765  0.4944
o 0.0219- 1.1316-  0.2983-  0.1290- 0.0219- 0.3131-  0.0219- 0.2983-

L 1.6264 1.6264 1.1727  0.6233  0.1639 1.6264 0.4103  0.6233

676 nm HJfH 0.8480 1.7758  0.8530  0.3360  0.0825 1.0898  0.1546  0.4680
o 0.0178- 1.4468- 0.2562- 0.1173- 0.0178- 0.2567- 0.0178- 0.2562-

L 2.3161  2.3161  1.3675 0.6264 0.1493  2.3161  0.3594  0.6264

852nm HJ{H 0.8146 1.9471  0.7622  0.2614 0.0595 1.0650 0.1174  0.3632
0.0122-  1.3920- 0.1994- 0.0873- 0.0122- 0.2071- 0.0122- 0.1994-

L 2.8710  2.8710  1.4117  0.4955  0.1065 2.8710  0.2661  0.4955

ISR R,
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o 0.0012- 0.0267- 0.0102- 0.0070- 0.0012- 0.0102- 0.0012- 0.0114-

L 0.0789  0.0351 0.0312 0.0238 0.0128 0.0789  0.0161  0.0238

488 nm HJfH  0.0287  0.0403  0.0281 0.0227 0.0123  0.0327 0.0142  0.0278
o 0.0035-  0.0351- 0.0161- 0.0108- 0.0035- 0.0161- 0.0035- 0.0177-

T 0.0890 0.0459  0.0410 0.0335 0.0195 0.0890  0.0230  0.0335

532nm HJE 0.0391  0.0536 0.0388 0.0326 0.0178  0.0441  0.0207  0.0388
o 0.0067-  0.0454-  0.0241- 0.0183- 0.0067- 0.0241- 0.0067- 0. 0264-

L 0.0954  0.0608  0.0552  0.0474  0.0276 _ 0.0954 _ 0.0323  0.0474
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Tab.2 Estimation errors of backscattering coefficient and remote sensing reflectance for waters in non-influenced area

442 nm 488 nm 532 nm 589 nm 676 nm 852 nm Sy
e,(m™") 0.1136 0. 0858 0. 0882 0.0725 0. 1053 0. 0980 0. 0939
e, (%) 11.2 11.4 10.5 9.4 14.5 14.0 11.8
ep 0. 0026 0. 0033 0. 0041 0. 0044 0. 0031 0.0012 0. 0031
e, (%) 12.3 11.3 10.3 9.4 8.3 12.7 10.7
e, 0. 0048 0. 0060 0. 0066 0. 0067 0. 0055 0. 0024 0. 0053
e, (%) 22.3 20.5 16.6 14.4 15.6 25.7 19.2
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Fig. 6 Scatter plots of pairs Cgp), and b, , respectively, at 852 and 488 nm, and their regressions;
(a) and (b), respectively,at 852 and 488 nm in the whole water, (¢) and (d), respectively, at 852 and
488 nm in the turbid water, (e) and (f) respectively,at 852 and 488 nm in the clear water
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