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Abstract Using the National Center for Atmospheric Research Community Atmosphere Model version 3 (CAM3)
outputs and European Centre for Medium-Range Weather Forecasts Interim Reanalysis (ERA-Interim) data, the role of
the orography of the Tibetan and Iranian Plateaus in modulating the sources of stationary wave energy is investigated in
this study. The sources of stationary wave energy in the troposphere during winter are located in two areas, i.e., East Asia

north of the plateau and western Pacific downstream of the plateau. When orographic uplift occurs, the baroclinic
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development weakens over East Asia north of the plateau and enhances over western Pacific downstream of the plateau in

the troposphere. The location of the barotropic development of stationary wave energy is similar to that of baroclinic

development. Meanwhile, the intensity of the barotropic development of stationary wave energy is weaker than that of

baroclinic development in the troposphere. When orographic height uplift occurs, the barotropic development of

stationary wave energy first weakens and then enhances over East Asia north of the plateau, whereas it enhances over

Western Pacific downstream of the plateau in the troposphere. In the troposphere during winter, the total stationary wave

energy development is consistent with the baroclinic development of stationary wave energy, which indicates that the

baroclinic development of stationary wave energy plays an important role in the development of stationary wave.

Keywords Plateau, Stationary wave energy, Heat and momentum flux
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Fig. 1
m’ s %) at 500 hPa in the winter seasons of 2014 and 2015. The thick black contours denote where the plateau is higher than 2000 m

Distributions of wave activity flux vector (units: 5X 10 m’s %) and eddy geopotential (contour, the zero contours are omitted, intervals: 5X 10°
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Fig.2 Distribution of the stationary streamfunction at 500 hPa in January during 1989—2008 (contour, the zero contours are omitted, intervals: 10°m?s™"):

(a) ERA-Interim (European Centre for Medium-Range Weather Forecasts Interim Reanalysis) data; (b) CAM3 (National Center for Atmospheric
Research Community Atmosphere Model version 3) experiment with original plateau altitude (TP); (c¢) CAM3 experiment with half original plateau
altitude (TP0S); (d) CAM3 experiment with 1.5-time original plateau altitude (TPO0S); (e) difference between TP and TPOS; (f) difference between
TP15 and TP. The thick black contours denote where the plateau is higher than 2000 m
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Fig. 4 Distribution of CAM3 simulated wave energy associated with eddy heat fluxes in the troposphere in January during 1989—2008 (contour, the
zero contours are omitted, intervals: 1 X 10° m® 573): (a) TP; (b) TPOS; (c) TP15. The thick black contours denote where the plateau is higher than
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higher than 2000 m, the shadow denotes the subtropical jet stream (300—1000 hPa mean horizontal wind speed>15 m s
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