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Fig.1 Distributions of ( a) atmospheric heat source <@, > (units: W * m™) (b) OLR (units: W * m™) and ( ¢) precipitation

(units: mm) in summer from 1979 to 2017 ( The gray thick solid line indicates the 3 000 m terrain contour)
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Fig.2 The averaged power spectrum analysis of the daily

<Q,> over the Tibetan Plateau and its surrounding

areas in the summer of 1979—2017 ( units:

W + m; Red and blue lines represent red noise and

95% confidence level respectively)
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(a) EOF1 and ( b) EOF2 of atmospheric heat source( filtered for 10—20 d) over the Tibetan Plateau in summer during
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Fig.4  Leaddag correlation between PC1 and PC2 from
1979 to 2017 ( Dashed line represents 95% confi-
dence level. The positive value of the horizontal
axis indicates that PC1 is ahead of PC2 and the
negative value indicates that PC1 is behind PC2)
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Fig.5 Schematic diagram of temporal variations of PC1
and PC2 in a QBWO cycle( The top numbers 1 to 8

in the figure indicate phases 1 to 8)
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Fig.6 Distribution of PC1 and PC2 in each phase( Points
outside the red solid line circle( lh., +1rc, =1) re—
present active QBWO events. Percentages are the ra—

tios of active QBWO events in each phase)
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Evolution of quasi biweekly atmospheric heat source( shaded areas; units: W ¢ m™>) and OLR
field( contours; units: W * m ™) with (a—h) 1—8 phases in the summer of 1979—2017( Shaded
areas and contours are statistically significant at 95% confident level. Purple long arrow indicates

the direction of QBWO signal propagation)
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Fig.8 Evolution of quasi biweekly wind field( arrows; units: m * s™') and geopotential height field
( shaded areas; units: gpm) at 200 hPa with ( a—h) 1—8 phases in the summer of 1979—2017
( Arrows and shaded areas are statistically significant at 95% confident level.The letters A and C

in the figure represent anticyclone and cyclone respectively)
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Fig.9 Evolution of quasi biweekly wind field ( arrows; units: m * s™') and geopotential height field
( shaded areas; units: gpm) at 500 hPa with ( a—h) 1—8 phases in the summer of 1979—2017
( Arrows and shaded areas are statistically significant at 95% confident level.The letters A and C

in the figure represent anticyclone and cyclone respectively)
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10 1979—2017 35°~45°N - ( gpm) : ( a) 200 hPa; ( b) 500 hPa
Fig.10 Phasedongitude profile of the quasi biweekly geopotential height field along 35°—45°N in the summer of 1979—2017
(units: gpm) : ( a) 200 hPa; ( b) 500 hPa
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Fig.11 Evolution of quasi biweekly precipitation field ( units: mm) with ( a—h) 1—8 phases in the summer of 1997—2017

( Dotted areas are statistically significant at 95% confident level)
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Quasi-biweekly oscillation of summer atmospheric heat source over the Ti-
betan Plateau and its propagation pathways

ZHONG Shanshan' JIA Qiao' WANG Meirong' ZHAO Dan’

'Key Laboratory of Meteorological Disaster Ministry of Education ( KLME) /Collaborative Innovation Center on Forecast and Evaluation of Meteoro—
logical Disasters ( CICHEMD) /Joint International Research Laboratory of Climate and Environment Change ( ILCEC) Nanjing University of Infor—
mation Science & Technology Nanjing 210044 China;

2Army 93117 of PLA Nanjing 210018 China

Intra-seasonal Oscillation ( ISO) with a time scale between 10 and 90 days is one of the most significant cli—
matic phenomena.Abundant observation researches have proved that the ISO of diabatic heating over the Tibetan
Plateau ( TP) is active which is not only affected by the low {requency activity from mid-and highatitude but is
also affected more significantly by the inter-seasonal thermal forcing of tropics.It is more likely to be an important
source of predictability for intra—seasonal prediction.Therefore it is necessary to understand the ISO of the TP’s
thermodynamic effect and its propagation.Based on the daily reanalysis data of NCEP/NCAR from 1979 to 2017
the atmospheric heat source is estimated.The characteristics and propagation pathway of Quasi-BiWeekly Oscilla—
tion ( QBWO) of the atmospheric heat source over the TP in summer are investigated.Results show that the first
two leading modes of the quasi-biweekly atmospheric heat source over the TP and its surrounding areas i.e.the u—
niform pattern with the load center in the southeast of the TP and the dipole pattern with the southeast-northwest
antiphase change in the TP reflect two different states of QBWO of the atmospheric heat source over the TP dur-
ing its propagation from east to west in summer.This is mainly because in the middle and upper troposphere of the
midatitude area the activities of the quasi-biweekly atmospheric circulation are shown as the propagation of
large anomalous cyclones and anticyclones from Northeast China to West Asia from east to west through the TP.
When they move near the TP they increase rapidly and when they move away from the TP in the west they de—
crease obviously.In addition QBWO of the heat source over the TP modulates the precipitation anomalies in the
TP and its surrounding areas the Bay of Bengal and the Indian Peninsula.However the further study is needed to

explain the physical mechanism of the precipitation anomalies caused by thermodynamic effect from the TP.
Tibetan Plateau; atmospheric heat source; Quasi-Biweekly Oscillation; propagation pathway
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