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Abstract: Wide range of high temperature and drought occurred in South China in the summer of 2013.
From 1 to 22 August, Weather Modification Center of CMA carried out the work of cloud structure fore-
cast and seeding conditions analysis using weather modification models. This paper briefly reviews drought
and weather and analyzes cloud structure forecast and seeding conditions. Three types of cloud system pre-
cipitation happened during 1—22 August in the drought region. Type I is precipitation of typhoon periph-
ery cloud system from 1 to 4 August, Type Il is precipitation of local convective cloud controlled by sub-
tropical high from 5 to 13 August, and Type Il is low pressure cloud system from 14 to 22 August after
typhoon landing. The precipitation forecasts of weather modification model are basically correct with ob-
servations of Types I and III, but a bit different from Type II. The forecast results are validated by the ob-

servations of satellite, radar and precipitation. The distribution of large cloud system coincides with the re-
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trieval result of satellite. The model can forecast the development of local convective cloud. The cloud
property and vertical structure are basically consistent with radar observations. The seeding conditions are
analyzed through the products of cloud band, supercooled water, vertical structure of cloud, precipitation
etc. There is not only warm cloud but also mixed phase cloud of precipitation of Types I and III. The

" and less ice crystals between 0

mixed phase cloud has supercooled water with the maximum of 0.3 g * kg~
and —10°C, which is suitable for cold cloud seeding. In the beginning stage there is the supercooled water
with maximum value 1 g » kg™ ', which is good for cold cloud seeding. A lot of work needs to do about the
microphysical and seeding conditions of model forecasts for mixed phase cloud and precipitation in South
China.

Key words: weather modification, high temperature and drought, seeding conditions, numerical weather

prediction
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Fig. 1

Meteorological drought monitoring on 13 August 2013 (a, from National Climate Centre) ,

accumulated observed rainfall (shaded area: unit: mm) and 500 hPa temporal averaged

geopotential height on 1—4 August (b), 5—13 August (¢), and 14—22 August (d) 2013
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Fig.2 Model predicted cloud band (a, unit; mm) and satellite retrieval optical
thickness (b) at 14:00 BT 2 August 2013
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Fig. 3 Vertical integration of predicted supercooled water (shaded area) and potential area of

artificial precipitation enhancement (red circle) at 05:00 BT 4 August 2013 (a, unit: mm) and
predicted accumulated rainfall from 08:00 BT 3 to 08:00 BT 4 August 2013 (b, unit; mm)
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Fig. 4 Vertical cross section of predicted hydrometers along 26. 0°N at 05:00 BT 4 August 2013
(a) amount of cloud water (shaded area, unit: g+ kg '), number concentration of ice (red contour, unit; L™'),
temperature (purple contour, unit; C), (b) amount of snow and graupel (shaded area, unit; g« kg '),

rainwater (red contour, unit: g « kg~ '), height (purple contour, unit; m)
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at 20:03 BT 3 August 2013 at Xingyi, Guizhou
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Fig. 6 Model predicted cloud band (a, unit;: mm) and satellite retrieval optical
thickness (b) at 14:00 BT 9 August 2013
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Fig. 7 Vertical integration of predicted cloud band (shaded area) and potential area of artificial

precipitation enhancement at 20;:00 BT 10 August 2013 (a, unit; mm) and predicted accumulated
rainfall from 08:00 BT 10 to 08:00 BT 11 August 2013 (b, unit; mm)
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Fig. 9 Observed accumulated rainfall from 08:00 BT 10 to 08:00 BT 11 August (a, unit; mm)

and radar composite reflectivity (b) and vertical cross section along vector in Fig. 9b (¢)

at 16:11 BT 10 August 2013 in Ganzhou, Jiangxi
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Fig. 10 Model predicted cloud band (a, unit: mm) and satellite retrieval
optical thickness (b) at 14 BT 17 August 2013
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Fig. 11  Vertical integration of predicted cloud band (shaded area) and potential area of
artificial precipitation enhancement (red circles) at 04:00 BT 19 August 2013 (a, unit: mm)
and predicted accumulated rainfall from 08.00 BT 18 to 08:00 BT 19 August 2013 (b, unit: mm)
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Fig. 12 Same as Fig. 4, but for vertical cross section of predicted hydrometers
along 26.5°N at 05:00 BT 19 August 2013
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Fig. 13 Same as Fig. 4, but for vertical cross section of predicted hydrometers

along 34. 0°N at 16.:00 BT 18 August 2013
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