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Comparison of water transparency retrieving of lakes in the mid-east part of Jilin Province
based on HJ-CCD and MODIS imagery
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Abstract. Water transparency is widely used as an indicator for lake eutrophication assessment. It reflects the transmition of light in
water, and has significant effects not only on light transmitting for the submerged vegetation but also on hydrobioses that live on the
existence of light. Water transparency is measured by a Secchi disk (SD) traditionally. It could also be derived remotely by satellite
imaging. The Environment and Disaster Monitoring Satellite Constellation ( Huan Jing-1A or HJ-1A) series are used for environ-
ment monitoring and disaster prediction. With a wide swath, relative high spatial resolution and short revisit period, the image can
provide valuable data for aquatic environment monitoring. Moderate Resolution Imaging Spectroradiometer ( MODIS) is another
dataset widely used which is suitable for environment monitoring in coastal and large inland water. It has high temporal resolution
but low spatial resolution. Combining with in situ measured SDs over the Reservoirs Shitoukoumen and Xinlicheng, Lakes Erlong,
Chagan, Yueliang, Dakuli and Talahong sampled in September 2012, we developed and validated two models for estimating SD
based on the data of HJ-1A and MODIS daily surface reflectance (MODO9GA , spatial resolution is 500 m) , respectively. The ap-
propriate band combinations for the model development were determined by gray relative analysis. The results indicate that the mod-
els performed well with both HJ-CCD and MODIS reflectance product (R*>=0.639, RMSE=0.248 and MRE=17.1% for HJ-CCD;
and R*=0.894, RMSE=0.135 and MRE=9.5% for MODO9GA). Due to its high radiometric resolution, MODIS data performed
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better than HJ-CCD data. However, when applied the models to lakes that the water transparency is lower than 1 m, the accuracy of
HJ-CCD data is acceptable (MRE=13.5% , RUSE=0.066). The advantage in the spatial resolution of HJ-CCD data makes it pos-
sible to obtain detailed information on the spatial distribution of the transparency. Compared with the average lake transparencies
derived from the two types of data, the results were consistent. This result provided a guideline for the SD monitoring in the lakes at
a region-space scale.
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Tab.1 Statistic result of the measured transparency of each sampling lake

PR W T A km? FHEH R4 FH{E/m H/IME/m B KAE/m bRt 22
F3kaT KR 73.3 2012-09-15 12 0.5437 0.474 0.605 0.061
— i 99.3 2012-09-16 13 1.2420 0.840 1.410 0.172
ST IR 52.2 2012-09-19 12 0.7812 0.710 0.860 0.055
A= 117.9 2012-09-24 6 0.5267 0.480 0.557 0.026
[{LENE w0l 13.5 2012-09-24 5 0.2542 0.215 0.290 0.029
Ea i | ] 33.4 2012-09-25 6 0.1850 0.145 0.300 0.058
K2 L 15.1 2012-09-25 5 0.1736 0.134 0.202 0.029
25T 257.0 2012-09-26 15 0.1976 0.162 0.235 0.022
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Fig.1 Distribution of sampling sites of lakes in the mid-east part of Jilin Province
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Tab.2 Results of gray system analysis

HJ-CCD %4z MODO9GA ¥4
B > N - N
e WK et 0 R ACRE IO LU DRI AR
b1 0.667 0.526 0.906 -0.267 0.571 0.437 0.840 -0.647
b2 0.619 0.464 0.883 -0.561 0.587 0.437 0.868 -0.689
b3 0.618 0.481 0.898 -0.621 0.568 0.474 0.873 -0.756
b4 0.671 0.501 0.906 -0.026 0.646 0.502 0.753 -0.320
1/b1 0.676 0.504 0.909 0.188 0.792 0.731 0.848 0.558
1/b2 0.706 0.538 0.888 0.478 0.796 0.692 0.882 0.651
1/b3 0.712 0.601 0.902 0.548 0.827 0.801 0.885 0.785
1/b4 0.658 0.532 0.903 0.000 0.697 0.716 0.747 0.260
b1/b2 0.712 0.563 0.948 0.701 0.697 0.504 0.912 -0.279
b1/b3 0.718 0.625 0.954 0.777 0.726 0.590 0.916 0.628
b1/b4 0.666 0.549 0.910 -0.308 0.605 0.565 0.738 -0.461
b2/b3 0.689 0.565 0.945 0.325 0.754 0.653 0.944 0.921
b2/b4 0.630 0.483 0.889 -0.630 0.621 0.594 0.741 -0.424
b3/b4 0.628 0.488 0.900 -0.701 0.600 0.535 0.752 -0.592
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Fig.2 Comparison of retrieved transparency with in-situ transparency (a: HJ-Model;h: MOD-Model )
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