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Convective Weather Process at the Southern Foot of
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Abstract: Based on the MICAPS conventional observation data, regional automatic station, satellite cloud pictures, and Doppler
weather radar data on June 28 and 29, 2013 in Qinhuangdao area, a local torrential rain process was analyzed. Several numerical
products from the aspects of circulation situation, influence system, and precipitation elements were inspected. The results showed
that the mesoscale convective complexes and super monomer in linear echo mainly contributed to the short-time strong rainfall
in the northern mountainous area. The heavy rain area was located in the TBB maximize gradient. Yanshan mountain terrain
lifting effect and mesoscale wind field convergence triggered this process. The numerical model products had certain ability
in forecasting rainstorm, but the heavy precipitation center predicted was deviated to the north and failed to capture the heavy
rainstorm area > 100 mm. Different numerical models produced different results in terms of the position and intensity of the
heavy rain. ECMWF mode was more accurate in predicting mid- and upper-level air circulation in the Asian region, but it was
less accurate in predicting weak upper trough system. When all numerical prediction models predicted to rain in the cold vortex
weather situation, the precipitation level was consistent or similar. When the Japanese FAX forecasted about 25 mm rainfall in the
vicinity of Qinhuangdao, the precipitation level in the northern mountainous area of Qinhuangdao can be increased by an order
of magnitude or larger by including the topographical effects. Because the numerical prediction was difficult to incorporate the
terrain effect, the prediction was usually unsatisfactory at the small-meso scale system.
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Fig. 2 Wind field and hourly rainfall (The red area represents Qinglong station)
(a) 2000 BT on 28 June; (b) 2300 BT on 28 June 2013
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Fig. 3 Infrared cloud image (a) 0830 BT on 28 June, (b) 2230 BT on 28 June, (c) 0030 BT on 29 June and (d) 0330 BT
on 29 June 2013 and hourly precipitation (e) at Qinglong station (The white circle represents Qinhuangdao)
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Fig. 4 Combined reflectance (unit: dBZ) and hourly precipitation (unit: mm) from 2100BST 28th to 0200BST 29th
(a) 2100BST on 28 June; (b) 2200BST on 28 June; (c) 2300BST on 28 June; (d) 0000BST on 29 June; (e) 0100BST on
29 June; (f) 0200BST on 29 June
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Fig. 5 Moisture flux divergence field (units: 107° g-s™') and specific humidity (units: g-kg™) at 850 hPa at 2000 BT on 28 Jun
2013
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Fig. 6 The vertical cross—section of potential equivalent temperature (units: K) along 119°E with the radial
component of the wind velocity (a) and sounding figure from Beijing station at 2000 BT on 28 June 2013 (b)
(The black represents potential equivalent temperature; the red represents radial component of the wind velocity)
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Fig. 7 The vertical cross—section of vertical velocity (a, units: m/s) and divergence (b, units: s™') along 119°E at 2000 BT
on 28 June 2013
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Fig. 8 The actual field at 500 hPa and the corresponding forecasts at 24 h, 48 h and 72 h: (a) EC model,;
(b) T639 model (black: actual field, red: 24 h forecast, yellow: 48 h forecast, blue: 72 h forecast)
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Fig. 9 Wind field at 850 hPa and 24 h forecast from EC (a) and T639 (b) models (black: observed value, red:
Larger than observed values, blue: Less than observed values)
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Fig. 10 Forecast and reality of cumulative precipitation (unit: mm) from 0800 BT on 28 June to 0800 BT on 29 June 2013
(a) T639; (b) EC; (c) Jap-thin; (d) FAX; (e) GRAPES; (f) Provincial forecast; (g) Actual
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