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Operational Progress of High-Resolution Numerical Model

on Severe Convective Weather Warning

QI Liangbo
Shanghai Meteorological Centre, Shanghai 200030

Abstract: Combined with forecasting experiences in Shanghai Meteorological Bureau (SMB), the latest op-
erational progress and future trend of High-resolution Numerical Model (HNM) are summarized. A real
time severe storm is analyzed by applying products from SMB’s HNM. Two majors strengths of HNM are
pointed out: to promote the predicting ability of forecasters on severe weather and to extened more refined
warnings. Some limits of HNM in operational applications are also discussed and, finally, suggestions for
accelerating operational application of HNM in China Meteorological Adiministration are proposed, which
include setting up Hazardous Weather Testbed (HWT), attaching importance to model post-processing
and enhancing forecaster’s training on numerical weather prediction.
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Table 1 Brief configuration of operational high resolution models
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Fig. 1 Examples of post-processing products by high resolution model (from Clark et al, 2012)
(a) Maximum HMF (Hourly Maximum Field) updraft helicity from any SSEF (Storm-Scale
Ensemble Forecast) member, from 25 h forecasts initialized 0000 UTC 10 May 2010,

(b) SSEF-derived probabilities for echo-top (or storm top) heights greater
than 7.5 km, from 27 h forecasts initialized at 0000 UTC 1 June 2010
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Fig. 2 Supercell probability forecast from COSMO-DE-EPS

(a) distribution of supercells derived by updraft and vorticity from every

ensemble members (Solid triangles with different orientations indicate

left-moving supercell or right-moving supercell, different colors

denote results from different ensemble members), from 15—17 h

forecasts initialized at 0000 UTC 21 May 2009 (Red hollow triangle

shows the position where a F2-scale tornado happened that day) ;

(b) supercell probability forecast based on the results of Fig. 2a
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Table 2 Some main post-processing products from high resolution models of SMB
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Fig.3 Composite reflectivity from the squall line at (a) 15:00, (b) 17.:00 and (¢) 19:00 BT 19 March 2014

and hazardous weather observations (d)
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Fig. 4 Forecast fields from WARMS at 17:00 BT 19 March 2014 (initialized at 20:00 BT 18 March)
(a) wind shear (0—6 km) superimposed with maximum CAPE (MCAPE) [ Yellow contour

line indicates MCAPE (800 J » kg™ '), shaded area indicates wind shear field,

red arrow denotes the position where large MCAPE coexists with large wind shear ],
(b) height of 0°C level superimposed with CAPE of —30—0TC
(Shaded area indicates field of height of 0°C level)
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Fig. 5 Composite Reflectivity field at (a) 14:00, (b) 17.:00 and (¢) 20:00 BT
19 March 2014 from WARMS (initialized at 20:00 BT 18 March)

(Thin arrows denote the positions of a bow echo or supercell, thick arrow denotes comma-shaped echo)
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Fig. 6 Composite reflectivity field (a, b, ¢) and surface 10 m wind field (d, e, {; Red arrow denotes the area
where destructive wind could pass) at (a, d) 14:00, (b, e) 17:00 and (c, {) 20:00 BT 19 March 2014
from WARR, initialized at 08:00 BT 19 March 2014
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Fig. 7 Composite reflectivity field (a), south-north cross-section of cloud hydrometeors (b)

and south-north cross section of graupel (¢) near Xujiahui Observatory, Shanghai
at 17:00 BT 19 March 2014 from WARR, initialized at 08:00 BT 19 March 2014

[Red dash line in Fig. 7a indicates the position where the cross section is made, shaded areas in Fig. 7b and

Fig. 7c denote content of hydrometeors (unit: kg * kg™ '), contour lines denote isotherms, arrow in Fig. 7¢

indicates the lowest position to which graupel extends (near 10°C isotherm) ]
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