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4 2016 6 2017 7 10 d
Fig.4 Spatial distribution of the backward trajectory after precipitation events for 10 days in Xinjiang from June 2016 to July 2017
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5 2016 6 2017 7 10 d
Fig.5 Spatial distribution of average backward trajectory clustering after precipitation events for 10 days in Xinjiang

from June 2016 to July 2017
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6 2016 6 2017 7

Fig. 6 Spatial distribution of the adjusted backward trajectory of precipitation events in Xinjiang from June 2016 to July 2017

7 2016 6 2017 7

Fig.7 Retrospective dates of precipitation events at different levels in Xinjiang from June 2016 to July 2017
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8 2016 6 2017 7
Fig.8 Water vapor sources and their distances to the meteorological stations in different seasons and regions in Xinjiang from

June 2016 to July 2017
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Fig.9 Distribution of water vapor sources at different directions in Xinjiang from June 2016 to July 2017
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10 2016 6 2017 7 300 km
Fig. 10  Distribution of water vapor sources with different distances over 300 km at different directions in Xinjiang from

June 2016 to July 2017
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Fig. 11 Spatial distribution of 500 m trajectories for precipitation events in Xinjiang adjusted using different specific humidity

thresholds (0.1 0.2 0.3 g+ kg ' and 0.4 g * kg™') from June 2016 to July 2017
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Water Vapor Sources of Short-Time Heavy Rainfall in Xinjiang Based
on Specific Humidity-Adjusted Lagrangian Modelel

ZHANG Ya—ning ZHANG MingGun  WANG Sheng—ie DU Mingxia  MA Rong

ZHOU Su-e  MENG Hongfei YU Xiu—=xiu
( College of Geography and Environmental Science Northwest Normal University Lanzhou 730070 Gansu China)

Abstract: The Lagrangian Backward Trajectory Model was used to research the moisture sources of short-time
heavy rainfall in Xinjiang based on the change of specific humidity and the hourly observed data from China Ground
Weather Station GDAS meteorological data and NCEP/NCAR data during the period of 2016 —2017. The results
showed that: () Water vapor sources of Xinjiang were mainly the Caspian Sea Black Sea Mediterranean Sea Atlan—
tic Ocean Arctic Ocean and nearby inland areas. Xinjiang was affected by the westerly wind all the year round es-
pecially the westerly wind in the south; (2) The water vapor transport paths in the Altay-Tacheng Forest Grassland
Natural Area and the Desert Natural Area in the Junggar Basin were holistically northerly and the Ili-Bayanbulak
( the central Tianshan Mountains) Natural Area and Hami-Turpan Desert Natural Area were strongly affected by the
land water vapor sources and the water vapor transport path in the Extreme Arid Desert Natural Area in the Tarim
Basin was holistically southerly. The result of cluster analysis revealed that the water vapor in the Altay-Tacheng
Forest Grassland Natural Area came from Europe; it in the Desert Natural Area in the Junggar Basin came mainly
from Central Asia the Caspian Sea and Mongolian Plateau; and it in the Extreme Arid Desert Natural Area in the
Tarim Basin came mainly from the Tarim Basin West Asia Central Asia and the Black Sea; ) After judging the
water vapor replenishment by specific humidity the backtracking path became short and the water vapor came
mainly from Central Asia the Black Sea Caspian Sea and nearby land. The water vapor transmission from the main
sources needed 3.5 days in average. Seasonally the water vapor sources were the closest in summer and far in au—
tumn. Regionally the sources were the farthest in the Altay-Tacheng Forest Grassland Natural Area and the closest
in the Hami-Turpan Desert Natural Area; (4) Precipitation in Xinjiang was mainly affected by the northerly and
southerly westward airflows and the northward westward airflow contributed more than the southerly westward one.

Key words:  short-time heavy rainfall; HYSPLIT trajectory model; water vapor source; atmospheric circulation

field; backtracking; Xinjiang



