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stations in Guanzhong region of Shaanxi from 16 to 26 December 2013
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Characteristics of a Severe Haze Pollution Process in Winter of 2013
and Meteorological Cause in Guanzhong of Shaanxi

HUANG Shaoni', YUAN Yuan®, JING Yu', CHEN Xiaoting' , LIU Ruifang'

(1. Shaanxi Meteorological Observatory, Xi’ an 710014, China,
2. Nanjing Meteorological Bureau of Jiangsu Province, Nanjing 210019, China)

Abstract ; Based on the meteorological data and particulate matter concentration monitoring data in Xi’ an, Baoji, Weinan and Tong-
chuan of Guanzhong, the evolution characteristics of particulate matter concentration and meteorological condition of a severe haze pol-
lution occurred from 16 to 26 December 2013 in Guanzhong were analyzed. The results showed that the severe haze pollution episode
was mainly caused by fine paticulate matter (PM, ;). The variations of PM, 5 concentration at 4 stations of Guanzhong during the haze
pollution process showed regional synchronicity characteristics, the correlation coefficients of daily PM, 5 concentrations each other were
0.71 -0.96, and PM, 5 concentrations seriously exceeded the national standard, the maximum of hourly regional mean in Guangzhong
was 508 wg + m~*, which indicated the pollution was very serious. Under the influence of the special topography of Guanzhong basin
and persistent strong easterly wind in eastern Guanzhong, the ecdemic pollutants were transferred to Guanzhong, and circularly accu-
mulated, which brought the dramatic increase of PM, 5 concentration on 17 December 2013. During the severe stage of pollution, the
persistent weak easterly winds and calm winds in Weinan and Xi’ an caused the gathering of pollutants, and then PM, 5 concentraion in-
creased with a fluctuating way. And PM, s concentraion explosively increased on 21 December 2013 in Baoji due to the ecdemic long —
distance transport of PM, 5 with high concentraion in Xi’ an and Weinan by the easterly winds. However, the diurnal variation of PM,
concentration in Tongchuan was significant due to mountain — valley wind. The multi — layer temperature inversion for a long time and
lower mixing layer height restrained the vertical diffusion of pollutants and gathered vapors in the near surface layer, which induced the
accumulation of PM, 5 pollutants. The strengthening and moving of cold high pressure to south removed quickly and effectively the pol-
lutants in the process of severe haze finally.

Key words: Guanzhong; haze weather; PM, 5 pollution; meteorological factors

R e e e e = e e e e A ) ===

(L% 994 W)

Temporal Variation Characteristics of Precipitable Water Vapor
Based on GPS and Their Relation with Precipitation in Eastern
Section of the Northern Slope of Tianshan Mountains

MIAO Yunling', LI Rugi’, ZHUO Shixin'

(1. Hami Meteorological Bureau of Xinjiang, Hami 839000, China;
2. Xinjiang Meteorological Observatory, Urumgt 830002, China)

Abstract : Based on the hourly precipitation and precipitable water vapor ( Py, ) of GPS at Barkol station of Xinjiang from March 2012
to February 2013, the temporal variation characteristics of Py, and their relation with precipitation were analyzed. The results showed
that Pyy could well reflect the change of water vapor content in the atmosphere. Py, had an obvious seasonal variation from March 2012
to February 2013 in Barkol of Xinjiang, and the monthly varying curve acted as a single peak distribution, the maximum P\, appeared
in July and the minimum Py, appeared in January. The diurnal change of Py, was obvious, the maximum appeared at 10:00 BST and
the minimum appeared at 04 .00 BST and 20.00 BST. Precipitation was later than the occurrence time of the maximum Py, . The pre-
cipitation in spring and summer occurred usually in the first 1 —3 hours of the maximum Py, appearring, while that in autumn and win-
ter occurred in the first 2 —4 hours of the maximum Py, appearring. The maximum Py, was closely related to hourly precipitation, and
the precipitation appearred 39 times when Py, reached the maximum, which accounted for 62. 9% of the total number of precipitation,
but only 18 times its maximum P\, was corresponded to the maximum hourly precipitation.

Key words: eastern section of the northern slope of Tianshan mountains; GPS inversion; precipitable water vapor; precipitation



