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Spatio-temporal variations of aerosol optical depth in the Yangtze River Basin
during 2000—2011
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1. College of Remote Sensing, Nanjing University of Information Science & Technology, Nanjing 210044, China;
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Abstract: Based on the monthly data of MODIS Level 3 and the terrain of three ladder distribution in China, the spatio-temporal
variabilities of Aerosol Optical Depth (AOD) in the Yangtze River basin has been analyzed from March 2000 to February 2011. The
results showed that the areal annual mean AOD varied between 0.38 and 0.44 for the whole Yangtze River basin during 2000-2011,
while the annual AOD varied greatly for the different terrain of three ladder distribution in the Yangtze River basin. Significant
decreasing trends can be found in the first step, and increasing but not significant trends occurred in the second step and third step.
Moreover, increasing trends can be found in summer, autumn and winter and the greatest increasing trend appeared in winter with a
tendency rate was 0.004-a”', while the seasonal mean AOD in spring had a descending trend. The gap of the mean AOD between
spring and the other seasons also reduced gradually. Aerosol Optical Depth in the three steps of Yangtze River basin had distinctly
seasonal changing characteristics which showed higher value occurred in spring and summer and lower value appeared in autumn
and winter. The seasonal characteristics showed that the mean AOD of spring was the largest, then the AOD decreased gradually
from summer to winter, while it took a leap rise from winter to next spring. However, different characteristics can be found in
different regions due to the different geographical location, terrain, climate and human activities, etc. Both of the annual and seasonal
mean AOD showed the same features that the biggest AOD value occurred in the third step and the least appeared in the first step.
There were significant spatial differences of Yangtze River basin AOD. The significant increasing area was accounted for 17.54%,
which mainly occurred in the first step, while the significant decreasing area was accounted for 5.23% and mainly appeared in the
second and third step. Moreover, because of the effect, such as altitude, terrain and mountain barrier, etc, the area from the first step
to the second step and the second step to the third step, the distribution of AOD was significantly greater than that of lower place.
These results might be greatly helpful to learn the possible relationship between the regional climate change and the air pollution
variation over the Yangtze River basin.

Key words: MODIS; aerosol optical depth; GIS; Yangtze River Basin; spatio—temporal variation



