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Abstract Using 3-hour interval sounding data from 4 April to 5 April 2002 in Henan province, background dis-

tribution of clouds and vapour during this cold front precipitation process is analyzed. Researching results show
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that cloud spatial distribution pattern is close to the distribution of quasi-saturation area on the iso-potential pseudo-
equivalent temperature chart, and high relative humidity area (>>85%) in this chart is close to surface rain belt.
Maximum water content exists between 850 hPa and 700 hPa, which is also the interface area of east-west and
south-north vapour flux. Maximum water content area is also corresponding to the position of obvious 180° east-
west wind shear in the middle level and super saturation respect to water in the low level. Vertical range of 327 K
iso-potential pseudo-equivalent temperature extends just over the place where the surface cold front intrudes. At the
same time, vertical range of quasi-saturation area increases, neutral stable area above 600 hPa forms and potential
instability in mid-high level occurs. All of these mean that in the upper level altocumulus has the trend of stratifica-
tion and thickness, which is in favor of rain occurrence. Area of super saturation respect to ice above —15 C is
good to the formation of super cooled liquid water and the growing of ice crystals. Further more, large amount of
liquid water is easily formed due to high condensation rate in the area of super saturation respect to water below 0 ‘C
level. Those conditions in which ice crystals are easily continuous growing up, and we can judge that two periods,
0500 — 0800 LST and 1500 — 1700 LST individually, are the best time for cloud seeding. This result is corre-
sponding to the result judged by the trend of calculated rain rate distribution. So, variables such as calculated rain
rate distribution or precipitable water maybe more reasonable to estimate the precipitation enhancement potential.
But this deduction based upon theoretical analysisa still needs to be verified by observation of ice crystal and liquid
water in the clouds. It is obvious that many variables can be calculated by using sounding data, which help us to re-
alize cloud structure and vapour distribute feature. All of these are significant to carrying out research or practical
wok of weather modification when radar and satellite data are absent.
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