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Diagnostic analysis and sensitivity test of an explosive
cyclone over northwestern Pacific
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Abstract The FNL grid data from NCEP ( National Centers for Environmental Prediction) are utilized to
analyze an explosive cyclone process occurred in the northwestern Pacific Ocean from 11 to 13 January
2012.The Weather Research and Forecasting model ( WRF) is employed to simulate the explosive cyclone
from 1800 UTC 10 to 0000 UTC 13 January 2012.The cyclone breaks out in the east of Japan from 11 to
12 January and weakens near the Kamchatka Peninsula on 13 January after changing direction two times.
Results of diagnostic analysis show that there exists a distinct frontal structure in the development of
cyclone.The high potential vorticity in the upper troposphere extends downward to the surface, which is
beneficial to the development of cyclone. The cyclone develops rapidly along with the formation and
development of a low level jet, which leads to more distinct convergence and ascending. Results of SST
sensitivity tests suggest that the change of sea surface temperature can obviously affect the development
intensity of the cyclone,but it has little effect on the cyclonic path.
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Fig.1  The trajectory of cyclone center determined by the

FNL sea level pressure data from 0000 UTC 11 to
0600 UTC 13 January 2012 (Solid dots represent the
outbreak process, and the dashed dots represent the

non-outhreak process)
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Weather maps at 0000 UTC 11 January 2012 (Solid circle is the cyclone center) : (a) 200 hPa geopotential height ( black
" interval ); (b) 500 hPa

geopotential height (black solid contours; 4 dagpm interval ) and air temperature ( red dashed contours;4 °C interval ) ;

solid contours ;10 dagpm interval ) and full wind speed ( blue dashed contours; 20 m - s~

(¢) 850 hPa geopotential height (black solid contours;4 dagpm interval) and air temperature (red dashed contours;4 °C

interval ) ; (d) sea level pressure (solid contours;5 hPa interval) and surface wind (arrows;units; m -
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Weather maps at 0000 UTC 12 January 2012( Solid circle is the cyclone center.Brown solid line represents the trough in Fig.
4b.In Fig.4d,blue solid line represents the cold front and line EF is used for the analysis of vertical cross section) ;: (a) 200
hPa geopotential height ( black solid contours; 10 dagpm interval) and full wind speed (blue dashed contours;20 m » s~
interval) ; (b) 500 hPa geopotential height ( black solid contours; 4 dagpm interval ) and air temperature (red dashed
contours;4 °C interval) ; (¢) 850 hPa geopotential height ( black solid contours ;4 dagpm interval) and air temperature ( red
dashed contours;4 °C interval) ; (d) sea level pressure (solid contours;5 hPa interval) and surface wind (arrows;units:
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Fig.5 Weather maps at 1800 UTC 12 January 2012 (Solid circle is the cyclone center) : (a) 200 hPa geopotential height ( black
solid contours; 10 dagpm interval ) and full wind speed (blue dashed contours;20 m - s™' interval); (b) 500 hPa
geopotential height (black solid contours;4 dagpm interval ) and air temperature (red dashed contours;4 °C interval) ;

(¢) 850 hPa geopotential height (black solid contours;4 dagpm interval) and air temperature (red dashed contours;4 °C

interval) ; (d) sea level pressure (solid contours;5 hPa interval) and surface wind (arrows;units; m + s™")
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Fig.6 Vertical structures of the explosive cyclone along the line EF at 0000 UTC 12 January 2012 ( The location of the cyclone
center is indicated by the black solid circle and the arrow) ; (a) equivalent potential temperature (black dashed contours ;4
K interval) and air temperature ( black solid contours;4 °C interval ) ; (b) equivalent potential temperature (red dashed
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(¢) divergence (units;:107 s™');(d) wind speed (5 m + s "' interval ; Gray solid dot represents the potion of jet stream axis
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Fig.7 Water vapor distributions at 0000 UTC 12 January 2012 ( Solid circle is the cyclone center) : (a) cloud water content (0.5
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