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Ingredients-Based Heavy Rainfall Forecasting
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Abstract An approach to forecast heavy precipitation is developed, using the concept of basic ingredients. Analyses
of the heavy rainfall cases in 2007 and 2003 show that rainstorms share some common dynamic and thermodynamic
environmental conditions, and their physical ingredients obviously vary with developing of deep moist convective
systems in several heavy rainfall types in China. How to synthetically analyze the dynamic and thermodynamic envi-
ronmental conditions and basic physical parameters in forecasting heavy rainfall is introduced. A technique for objec-

tive forecasting heavy rainfall which is applied in the National Meteorological Center is developed, using the monitor

Zhang Xiaoling, Tao Shiyan, Sun Jianhua.

of basic ingredients variety by the numerical weather prediction output.

Key words ingredients, heavy rainfall, forecasting
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Fig. 1 Multi-scale synoptic systems over the Huaihe River valley from 27 Jun to 11 Jul in 2003: (a) Longitude-time cross section along
27.5°N-32.5°N and (b) time-latitude cross section along 110°E - 130°E for 500-hPa geopotential height (dagpm); (c) time-latitude cross
section along 110°E ~ 120°E for temperature (solid lines with 2°C interval) and meridional wind (northerly winds are shaded) at 700 hPa; (d,
g, h) daily precipitation (mm) over the Huaihe River valley (32°N - 34°N, 115°E-120°E); (e) the evolution of 110°E - 120°E averaged

monsoon surge (arrows denote vertically integrated moisture flux from surface to 300 hPa; shaded is low level jet with 850 hPa wind speed

over 10 m/s); (f) longitude - time cross section along 110°E - 120°E for vorticity at 600 hPa
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Fig. 2 Weather charts (a) at 500 hPa at 2000 LST 16 Jun 2007, (b) at surface at 0800 LST 8 Jul, (c) at 850 hPa at 0800 LST 17 Jul, (d)
at 500 hPa at 0800 LST 10 Jul, (e) at 500 hPa at 0800 LST 18 Jul, (f) at surface at 2000 LST 19 Sep. and (g) at surface at 0800 LST 14

Jul. Shadings are 24-h accumulated precipitation over 50 mm ending at the next 0800 LST
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Fig. 3 The composite charts of dynamical and thermodynamical fields for the typical heavy rainfall cases in 2007. Arrows: 200 hPa hori-
zontal wind speed over 30 m/s; flags: 850-hPa horizontal wind speed over 12 m/s; red shadings: 6. (K) at 850 hPa; grey shadings: FY-2C
TBB<L—50°C at (a) 1600 LST 16 Jun, (b) 1900 LST 8 Jul, (¢) 1100 LST 17 Jul, (d) 1800 LST 10 Jul, (e) 1800 LST 18 Jul, () 1800
LST 19 Sep, and (g) 2200 LST 14 Jul
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precipitation over 50 mm forecasted with operational mesoscale model MM5 in the National Meteorological Center; marked values: observa-

tional precipitation over 50 mm
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Fig. 10 Dynamical and thermaldynamical scheme models for heavy rainfall associated with (a) quasi-stationary front type and (b) cold
front, southwest vortex, northeast vortex, and typhoon types. Thick arrows denote upper level jet (ULJ) and low level jet (LLL]); dashed

arrows denote potential jet; light shadings are 0s tongue in the lower troposphere; dark shadings are producing-rainstorm mesoscale convec-

tive systems; solid and dashed lines denote . and potential vorticity in the lower troposphere, respectively
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