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Forecast Error Analysis of Extremely Heavy Rain Under
High-Level Northwest Flow

ZHENG Jing XU Aihua® SUN Sugin XU Bin

Jiangxi Province Meteorological Observatory, Nanchang 330096

Abstract: By using conventional and non-conventional meteorological data, numerical prediction model,
GFS reanalysis data (0, 5°X0.5%), the environment features and model errors of extremely heavy rain un-
der northwest flow which happened on 19 June 2016 in northern Jiangxi are analyzed. Compared with the
similar situation, some possible causes of the prediction error are found out, such as the deviation of south-
ward northwest dry-and-cold air, the speed of the subtropical high, the strengthening and convergence of
the southwest low-level-jet, short-wave trough from upstream and abnormal moisture conditions. Even
more, the prediction of rain belt by ECMWF was northward and much lighter than observation. Finally
the forecasting methods of severe heavy rain are given.
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Fig. 1 Precipitation distribution of 18 —19 June 2016 (unit; mm)

(a) 20:00 BT 18 to 20:00 BT 19, (b) 20.00 BT 18 to 02:00 BT 19,
(¢) 02:00 BT to 08:00 BT 19, (d) 08:00 BT to 14.00 BT 19,
(e) 14:00 BT to 20:00 BT 19, (f) 20:00 BT 19 to 02:00 BT 20
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Fig. 3 (a) Geopotential height (solid line, unit: dagpm) and isotherm (dashed line, unit: C)
at 500 hPa 20:00 BT 18 June 2016; (b) specific humidity (filled value, unit: g kg™ ') and
isotherm around 20 C (dashed line, unit: C) at 850 hPa 08.00 BT 19 June 2016
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Fig.4 The upper-air wind (arrow, unit; m « s ') and distribution of divergence (unit: 107° s~ ")
at 200 hPa at (a) 20:00 BT 18 and (b) 08 ;00 BT 19 June 2016; height-time cross-section of
(¢) V wind (unit: m « s™') and (d) thermal advection (unit; 1077 K+ s™') at 29.5°N, 117.5°E
from 08:00 BT 18 to 02:00 BT 20 June 2016
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Table 1 Comparison of the Nanchang sounding observations and predictions
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Fig. 5 Latitude-time section of divergence moisture
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from 08:00 BT 18 to 20:00 BT 19 June 2016
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Fig. 6
at 850 hPa and dew-point temperature at 500 hPa (shaded area, unit: C);

(b) latitude-height section of pseudo-equivalent temperature (solid line, unit; K) and

the distribution of vertical circulation (unit; 50 ' m « s ') and the ascending area (shaded,

unit; Pa+ s ') along 116°E at 08:00 BT 19 June 2016
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Fig.7 Comparisons between observation and prediction at 500 hPa 20:00 BT 18 June 2016

(a) geopotential height (solid line, unit; dagpm) and trough line (dashed line) ;
(b) isotherms of —4 and —6°C (solid line, unit: C)
(black line: observation, purple line: EC 48 h forecast filed from 20:00 BT 16 June, blue line: EC 36 h forecast
filed from 08:00 BT 17 June, red line; EC 24 h forecast filed from 20:00 BT 17 June 2016)
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Fig. 9 Composited reflectivity from Dopper radar in Nanchang (SA) at (a) 05:46 BT
and (b) 09:27 BT 19 June 2016 (unit: dBz), and (¢) EC 36 h forecast filed from

20:00 BT 17 June (Shaded area shows wind speed exceeding 12 m « s ', unit: m+s ')
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