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Fig.1 Schematic location of the study area

1.2
1.2.1
Sentinel — 2
o 2018—2022
5 10 ( 1) Sentinel-2 Level 1C

( https: //www.copernicus.eu/en/access—data)

Sen2cor

10 Level 2A

( top of atmos—

phere reflectance TOA)

( bottom of atmosphere reflectance BOA) o
NDVI
MODIS 2 MOD13Q1
NDVI 250 m
16 do

1 Sentinel -2
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Tab.2 The number of sample sites of different land 2018—2022
types from 2018 to 2022 .
Sentienl-2 NDVI
MOD130Q1 NDVI
2018 1550 675 40 2338 397 5000 2 2 05
2019 1385 720 35 2377 483 5000 Sentinel —2 NDVI
2020 1269 833 57 2360 481 5000 NDVI 1
2021 1648 452 41 2390 469 5000
2022 1592 531 34 2389 454 5000
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Fig.2 NDVI distribution trends of calculated data versus validated data from 2018 to 2022
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Tab.3 NDVI characteristics before and after °
atmospheric correction from 2018 to 2022 3(b) (¢)
NDVI o
2018 TOA -0.526 6 0.792 8 -0.078 5 1.3195
BOA -0.9956 09771 -0.054 2 1.972 7
2019 TOA -0.5153 0.7783  -0.0420 1.293 6 TOA BOA NDVI
BOA  -0.9804 09814 -0.0203 1.9618 ( P<0.001) ,
g TOA 05246 07785 -00458  1.3032 3(d) NDVI
BOA -0.6033 0.904 5 -0.011 1 1.507 8
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BOA  -0.8641 0.9559 -0.0791 1.8200 —0.093 0+0.009 1. 0.004 8 +0.005 2. 0.008 0 +
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Fig.3 NDVI changes before and after atmospheric correction from 2018 to 2022
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Tab.4 NDVI difference values before and after atmospheric correction between land classes from 2018 to 2022
P
2018 0.039 1+£0.032 8 0.122 9+0.078 7* 0.038 9+0.047 3* 0.003 9+0.054 0** 0.074 8+0.194 6" <0.001
2019 0.032 3+0.031 6 0.148 3+£0.057 1* 0.028 1+0.016 3* 0.009 5+0.096 1* 0.039 7+0.124 4 <0.001
2020 0.051 2+0.059 8 0.116 3+0.045 9*  0.002 3+0.048 9* 0.009 8+0.039 6 0.023 5+0.103 6 <0.001
2021 0.044 5+£0.030 3 0.119 2+0.038 8° 0.001 8+0.029 2 0.000 2+0.084 3 0.029 6+0.108 73 <0.001
2022 0.030 6+0.018 4 0.081 5+£0.016 4° 0.021 5+0.027 3* 0.010 5+0.012 6 0.009 8+0.015 8 <0.001
P<0.05; b P<0.05; ¢ P<0.05;d P<0.05.
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Fig.4 Changes of spectral characteristics before and after atmospheric correction for different land classes
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Tab.5 Hydrologic and temperature information of
the Yellow River for the day of imaging
, / /
19 (m*+s™") (kgem™) /C /°C
2018-06-01 1650 4.70 0.002 8 33 17
10 2019-06-26 1850 10.10 0.005 5 30 22
20 2020-07-20 1720 13.30 0.007 7 33 22
2021-06-05 1330 4.77 0.003 6 31 19
2022-06-20 387 0.70 0.001 8 37 25
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of the sediment model setting in the Yellow River.On this basis three sets of runoff and sediment working con—
ditions were set up to predict the erosion and siltation changes in the waters near the Yellow River estuary from
2023 to 2030.The results are as follows.Under the conditions of the minimum runoff and sediment transport of
the Yellow River for many years there is a small amount of erosion in the Yellow River estuary the northeast of
the Yellow River Delta is basically balanced in scouring and silting and a small amount of erosion is in the old
Yellow River estuary.Under the conditions of multi-year average runoff and sediment transport there is about
3 m of siltation in the north-northeast direction of the Yellow River estuary and the Yellow River estuary and
the old Yellow River estuary continue to scour and the most serious part is about 3 m.Under the condition of
85% of the runoff and sediment transport of the Yellow River for many years the Yellow River estuary and the
old Yellow River estuary continue to be scoured and the most serious part is about 3 m and the northward silt—
ation of the Yellow River can reach 1.5 m.The results of this study can better understand the changes of the
coastline of the Yellow River Delta and provide scientific guidance for the future development management
and sustainable development of the coastal zone of the Yellow River estuary.

Keywords: the Yellow River Delta; sediment scouring; MIKE21; numerical simulation
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Effects of Atmospheric Corrections on NDVI of
Sentinel-2 Images of Coastal Wetlands

LIU Yanzhi' SU Bo> WANG Xuehong' ZHOU Jie' LI Yunzhao' YU Junbao' GUAN Bo' SONG Xiukai’

( 1.The Institute for Advanced Study of Coastal Ecology Ludong University Yantai 264039 China;

2.Shandong Key Lab of Marine Ecological Restoration Shandong Marine Resource and Environment Research Institute Yantai 264006 China)

Abstract: In order to eliminate the atmospheric interference during the imaging process of satellite images and
restore the real feature reflectivity atmospheric correction has become a key link in quantitative remote sensing
analysis research.In this paper based on the Sentinel -2 images of the Yellow River Delta for 5 periods from
2018 to 2022 we explored the necessity of atmospheric correction for NDVI calculation by comparing and ana—
lyzing the NDVI before and after atmospheric correction.The results are as follows.( 1) the atmospheric correc—
tion can significantly affect the overall NDVI of the Sentinel-2 images of coastal wetlands as well as the NDVI
of different land classes but there is uncertainty in the effect on the NDVI of the Yellow River in different
years; ( 2) there is no significant difference in the changes of spectral characteristics of NDVI between different
land classes before and after atmospheric correction but the atmospheric correction effectively enhances the
range of NDVI extreme deviation and improves the differentiation of NDVI between different land classes. This
study provides a reference basis for research on the effect of atmospheric correction on NDVI.

Keywords: atmospheric correction; coastal wetlands; Sentinel =2 images; NDVI; the Yellow River Delta
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