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Temporal and Spatial Distribution Characteristics of Aerosf)l Optical f’rcfi)grt'ggé

in Urban Agglomerations 'on the North Slope of the Tianshan Mountains .7,

ZHANG Zhel‘j-3 DING Jian- 1i** WANG ,J]‘_m Jl@‘; CHEN Xiang- yu’e LIU X}ngr{ao Atican Osman 7
(1."Geography Ppétdoctordl Research Station f'Xlnjldng Unlveralty, Urumgi 830046 Chll’ld 2, Key Laboratory of Smart Clty and
Environment Modelling of Higher Education In§t1tute, College of. Resources and’ Eny onment S(‘,lence, Xinjiang Unlversny, U.Iqul
830046, Chind 3. Kc_y Laboratory of Oasis Ec‘osystem Ministry of Education, Xinji;mg University, Urumqi 830046, China) J

Abstn"act Tn arder to exploresthe temporal and/spatial dlStI‘lbutIOH characteristics of atmospheric aerosol optical depth (AOD) in the
urban agglomeranﬁn on thé northern slope of thie Tianshan Moumaln@ the temporal and spatial distribution characteristics and trends of
changeb in the AODin the study area from 2000 to 2019 were analyzed by MODIS aerosol products( MCD19-A2). For 2016-2019,
when thé AOD was relatively stable, the parameters such as the AOD and Angstrom wavelength index (@) were analyzed using multi-
band sun photometer ground-based remote sensing technology. The results showed that (D the spatial distribution of AOD in the study
area was consistent with the topography, and high values were mainly distributed in the low altitude area. The spatial distribution of
AOD in the four seasons showed a strong seasonal change from spring (0.15 £0.03) > autumn (0. 14 £0.03) > summer (0. 14 *
0.02). @ In terms of time, the annual average AOD value of the study area was 0. 12 from 2000 to 2019 with an annual growth rate
of 1.03%, thereby showing an overall increasing trend. The annual variation in the monthly mean value of AOD was bimodal; the first
and second peaks were in May and November. The main reason for the increase in AOD was the release and transmission of dust from
natural sources and heating. (3) Under the influence of dust weather, the AOD changed sharply in spring, and the size and change
range of aerosol particles were larger than those in summer. The high value of AOD in the study area was mainly affected by coarse
mode particles. The moisture absorption growth of fine mode particles caused a fluctuation in the AOD, but it was not the cause of the
high value of AOD.

Key words :aerosol optical depth; sun photometer; Angstrom wavelength exponent; urban agglomerations on north slope of Tianshan

mountains ; moderate-resolution imaging spectroradiometer
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