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Sensitivity of global climate to external forcing depends on climate feedbacks (FB)
[1]. One of significant feedbacks is related with the rate of temperature decrease with
height in the troposphere (lapse rate - LR). It is a characteristic of atmospheric static
stability. Cyclonic (anticyclonic) and convective activity in the atmosphere depend on
LR. The contribution of LR variations is important for the Arctic amplification [2]. We
use here ERA-Interim reanalysis data [3] for the period 1979-2014 with 0.75°%0.75°
horizontal resolution for assessment of LR FB characteristics.

We analyze, in particular, the relationship between the tropospheric LR y and the
surface air temperature (SAT) T as it was done in [4,5]. The relationship parameter dy/dT
is estimated from the corresponding linear regression of y on T.

Figure 1 shows the latitude dependence of the annual-mean LR values in the Northern
Hemisphere (NH). The LR values for various latitudes were normalized on the LR value
for the NH as a whole yy = 6.3 K/km.
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Fig. 1.

Figure 2 shows the latitude dependence of the dy/dT estimates obtained with the
use of the annual-mean values in interannual variability. The dy/dT estimates for various
latitudes were normalized on the corresponding estimate (dy/dT)w: = 0.045 km™ for the
NH as a whole. According to Fig. 2 the dy/dT estimates in the Arctic latitudes can be
twice larger than for NH as a whole.
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Figure 3 presents a parameter p=P/Pyy characterizing the relative variations of
vertical temperature stratification in the troposphere on different NH latitudes in
interannual variability during 1979-2014. Parameters P and Py, are defined as y™(dy/
dT)6T and ywY(dy/dT)wdThn , correspondingly. Values 67 and JTw. characterize
standard interannual deviations for SAT at different latitudes and for NH as a whole.
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Fig. 3

According to the results obtained from reanalysis data for the period 1979-2014
the relative LR interannual changes in the troposphere of the Arctic latitudes are up to 4
times larger than for the NH as a whole and much larger than for tropical latitudes. The
positive correlation of LR and SAT is a characteristic of positive climate FB.

This work was supported by the RFBR and RAS. Characteristics of the
atmospheric static stability were analyzed in the framework of the RSF project (14-17-
00806).

References

1. IPCC, 2013: Climate Change 2013: The Physical Science Basis. Contribution of
Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on
Climate Change. [T.F. Stocker, D. Qin, G.-K. Plattner et al. (eds.)]. Cambridge Univ.
Press, Cambridge, 1535 pp.

2. Pithan F. and T. Mauritsen, 2014: Arctic amplification dominated by temperature
feedbacks in contemporary climate models. Nature Geosci., 7, 181.

3. Dee D.P. and 35 co-authors, 2011: The ERA-Interim reanalysis: Configuration and
performance of the data assimilation system. Quart. J. R. Meteorol. Soc., 137, 553-
597.

4. Mokhov I.1., 1983: Vertical temperature gradient in the troposphere and its relation to
the surface temperature from empirical data. lzvestiya, Atmos. Oceanic Phys., 19,
913-917.

5. Mokhov I.I. and M.G. Akperov, 2006: Tropospheric lapse rate and its relation to
surface temperature from reanalysis data. lzvestiya, Atmos. Oceanic Phys., 42(4),
430-438.





