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Abstract: Atmospheric heat source is one of the main points of the theory of plateau meteorology. The
studies on its calculation method and applicability are of great significance to deepen the understanding of
plateau meteorology and broaden the horizon of students of this course. The precise calculation of atmos-
pheric heat source remains a challenge. We introduced two methods for calculating the atmospheric heat
sources in detail. Based on historical observations of meterological stations, satellite-based radiation data-
sets (ISCCP and SRB) and four reanalysis datasets ( NCEP/NCAR, NCEP/DOE, ERA-Interim and
JRA55), we calculated the atmospheric heat sources in summer season over the Tibetan Plateau and com-

pared their differences in multiscale vaiabilities. The results showed that radiation data should be carefully
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selected in calculating the atmospheric column energy budget. When the atmospheric apparent heat sources

are calculated, the reanalysis date should be carefully selected according to the focus of the timescale owing

to their quite different performances. In terms of the long-term trend, <<Q, >-JRA55 is the closest to ob-

servations; on the interannual time scale, the results of <<Q, >-ERAI and <<Q, >-JRA55 can repeat the

variability of the heat source from observations; and on the intraseasonal oscillation, the differences of

multiple sets of reanalysis data have been narrowed, and they all can be used well to describe the changes

of the heat source over the Tibetan Plateau.

Key words: Tibetan Plateau (TP), atmospheric heat source, direct method, indirect method, multiscale

comparison
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Fig.1 Terrain height (shading) and locations
of 71 observation stations over
the Tibetan Plateau (TP)

[Solid circles, stars and blocks indicate the stations
with elevations at 2000—3000, 3000—4000, and
4000—5000 m, respectively; boxed area represents
the regional average domain (28°—38°N, 85°—

105°E) of heating calculated by reanalysis datasets]
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Fig. 2 Time series of the atmospheric heat
source in summer seasons over the central
and eastern TP calculated by observations
(1984—2007) and four reanalysis
datasets (1979—2014)

(E-SRB and E-ISCCP indicate the net
radiation flux computed by SRB and ISCCP

satellite datasets, respectively)
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Table 1 Correlation coefficients among the atmospheric heat sources over the central and

eastern TP calculated by observations (1984—2007) and four reanalysis datasets (1979—2014)

E-SRB E-ISCCP <<Q1>-NCEP1 <Q1>-NCEP2 < Qi >-ERAI
E-ISCCP 0.61 "
<<Qi>-NCEP1 0. 53" 0.47™
<<Qi1 >-NCEP2 0. 71" 0.52* 0. 82"
< Qi >-ERAI 0.51 —0.02 0.13 0. 45"
< Qi >-JRAS55 0. 69" 0.22 0.40* 0. 66" 0. 83

e ox il 0.1 BFEVEACHFRRE 5 ox JilAL 0. 05 W FH PR RS 5

sk LI 0,01 S MK OE 4G 56

Note: %, #x and *xx indicate the correlation coefficient exceeds 0.1, 0.05 and 0. 01 significant test, respectively
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Fig. 3 Trends in the atmospheric heat
source in summer over the TP calculated

by six datasets
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Table 2 Same as Table 1, but for the interannual variations

E-SRB E-ISCCP Q1 >-NCEP1 <Q1>-NCEP2 < Qi >-ERAI
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Fig. 4 Distributions of correlation
coefficients between the E-SRB and
<ZQ, > calculated by reanalysis datasets
over the TP during 1984 —2007
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Fig. 5 Time series of the atmospheric heat
source over the TP calculated by observations

(black) and reanalysis datasets (colorful)

in 1985 (a) and 1997 (b)
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