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Fig.1 The mean kinetic energy spectrum of zonal and meridional velocity on 200 hPa
at 45°S(a), 0°(b) and 45°N(c) calculated by GRAPES model in May
(the black lines for slope with —3 and -5/3 value)
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(the wave length was approximately 40 000 km when n equal to 1)
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Fig.3 The changes of kinetic energy spectrum on different
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10 ~20 80 ~ 100
250 hPa -3.0799 -3.3464
200 hPa -3.5010 -3.0670
150 hPa -4.0866 -2.8797
100 hPa -4.6411 -2.8979
50 hPa -4.0340 -3.3958
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The Kinetic Energy Spectrum Analysis Based on the Global GRAPES Model
WANG Yahua',HE Hongrang' ,ZANG Zengliang' ,PAN Xiaobin',
HE Mianzhong” ,LIU Zhehui®

(1. College of Meteorology and Oceanography ,PLA University of Science and Technology ,
Nanjing 211101, China; 2. No. 72517 Unit of PLA, Ji’ nan 250022 , China)

Abstract ; The atmosphere kinetic spectrum in the free troposphere and lower stratosphere exists a dependence of k™ (k is the slope) on
wavenumber for large scale( more than 800 km) system, while that is & > for mesoscale( less than 400 km) systems based on the ob-
servation data,which have been seen as a basic characteristic of free atmosphere. Whether the predicted results of model can display
the slope turning characteristic of kinetic energy spectrum has been an effective method of model evaluation. In the article, the one and
two dimensional kinetic energy spectrums of global GRAPES model were calculated based on the simulated results in May 2013, and
the relations between the rotational and divergence components, stationary and transient components to the kinetic energy were ana-
lyzed. The results showed that the simulated one and two dimensional kinetic energy spectrums of GRAPES model could show the tran-
sition characteristic of the slope from large scale range to mesoscale range, however the absolute values of the slope in mesoscale range
were obviously steeper than the observation and other models. The proportions of the rotational and divergent components, stationary
and transient components in total kinetic energy spectrum and their changes with height were also consistent with the results of other ar-
ticles. All in all, GRAPES could better reproduce the characteristics of the kinetic energy spectrum of real atmosphere, but was poor in

description of the mesoscale fluctuation due to the effect of the resolution of model andatmospheric drag.

Key words: GRAPES model; kinetic energy spectrum; model evaluation
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Abstract : Based on the daily precipitation and maximum temperature of 96 meteorological stations in Hu’ nan Province, the NCEP/
NCAR reanalysis data and SST data from NOAA | the abnormal characteristics and possible causes of Western Pacific Subtropical High
(WPSH) in summer of 2013 and its impact on high temperature were analyzed. The results showed that WPSH in summer of 2013 was
abnormal strong, and the position was continuously westward than normal, which led to strong descending airflow controuing Hu’ nan,
and then caused continuous high temperature and severe drought. The main causes of the WPSH anomaly are as follows; (1) From
winter of 2012 to summer of 2013, the sea surface temperature ( SST) in the eastern equatorial Pacific was consistently in a cold state
and in the Indian ocean to western equatorial Pacific was persistently in a warm state, which strengthened the ascending and descending
motion of the Walker circulation and Hadley circulation, and finally resulted in the WPSH to westward and strengthen. (2) The east-
ward extensions of South Asian high (SHA) again and again were accompanied with the northwestward development of WPSH. Dynam-
ical forcing of the negative vorticity advection at the upper layer caused the descending airflow, which led to WPSH maintaining and
then caused high temperature. (3) The anomalous northward movements of westerly jet and stronger of zonal circulation in summer of
2013 were favourable to the maintenance of WPSH. The convergence enhanced at 200 hPa upper layers, and the convergence center
moved to the north of 30°N, which caused descending motion of WPSH on 500 hPa to strengthen and northward.

Key words: extreme high temperature and drought; western pacific subtropical high (WPSH) , sea surface temperature (SST) , south
Asian high (SAH)



