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Abstract In July 2007, a series of extreme precipitation events occurred over the middle and eastern parts of China, which
caused the devastating flooding and considerable infrastructure damage and swept off many people. Based on the particle disper-
sion transport model FLEXPART, which is driven by the meteorological fields provided by the NCEP/NCAR analysis data and
the outputs of the Weather Research and Forecasting (WRF) Model respectively, a very large number of particles (air parcels)
trajectories were tracked backward. It initialized in a dense three-dimensional grid array located over the extreme rainfall region
and was followed by determining the transport pathways of the moisture according to the precipitation during the event. As
well the possible evaporative sources of the precipitation falling over the eastern part of China and their quantitative contribu-
tions were investigated. The ten days back-tracking analysis results show that this event was initially related with the transport
of subtropical continental and tropical ocean moisture. During the process of transport, every air parcel might experience sever-
al periods of evaporation-precipitation in which it was significantly influenced by the combined action of the strong orographic
enhancement of the Tibetan Plateau and the barrier of subtropical high pressure. Although the evaporation source was distribu-
ted over large parts of the areas, the major contribution to the precipitation is over the subtropical continent, including especially the
Indian Peninsula, Myanmar and Sichuan and Yunnan Provinces over the southwestern part of China (approximately 40%). This indi-
cates that the abnormal soil moisture over the upstream areas provides with a good indication for the extreme precipitation.

Key words Lagrangian method, Extreme rainfall, Vapor transport pathway, Evaporative source
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Fig.1 Accumulated precipitation
observed in China from 14.00 UTC 14
July to 00:00 UTC 20 July 2007
(The shaded area indicates the precipitation

more than 40 mm)
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Fig. 3 As in Fig 1 but for the diagnoses based
on the outputs from the FLEXPART driven by the
NCEP/NCAR analysis data
(The oblique line shaded area indicates the region

with the terrain elevation higher than 3000 m)
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Fig.4 Backward trajectories for the target air parcels arrived at the precipitation occurred
region as simulated by the FLEXPART model
(The air parcels trajectories started from 03:00 UTC 9 to 00:00 UTC 16 July (a) and to 00:00 UTC 19 July (b).

For the sake of clear presentation, only one trajectory is selected for every 50 air parcels randomly.

Trajectory segments are color coded according to the associated change of specific humidity.

The oblique line shaded area indicates the region with the terrain elevation higher than 3000 m)
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Fig.5 As in Fig 4 but by the WRF model with a different starting time (23,00 UTC 10 July, 2007)
and an ending time (02:00 UTC 16 July (a) and 02:00 UTC 19 July (b) 2007)
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Fig. 6 Average values of (E— P) for the period from
03:00 UTC 9 July to 21:00 UTC 16 July, derived
from the air parcels met the selected criterion
(unit in mm for each 1°X 1° grid cell; the shaded area

indicates the region with the altitude higher than 3000 m)
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Fig. 7 Distributions of the contribution rate for the

period from 03:00 UTC 9 July to 15:00 UTC

16 July on each 1° X 1° latitude and longitude grid
(The shaded area indicates the region with the

altitude higher than 3000 m)
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Fig. 8 Contribution rates of the vavious moisture sources (a) to the precipitation (b)

derived from the trajectories in the different regions shown in (a)

(A, B, C and D indicate the Tibet Plateau region, the local region of precipitation occurred,

the Bay of Bengal and the Indo-China Peninsula, respectively)
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