Stratosphere-troposphere coupling: Stratospheric influence on LMATIETEEN LAITOS
tropospheric climate change in the NorthernHemisphere 21X\ | MaxcPlan
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There Is growing evidence that the modeled response of theatd
systen to externa forcing (i.e. stratospheri ozon¢ change: greenhous
gas Increases) Is sensitive to the representation of spiad¢oic
processes. The stratospheric impacts extend down to thiaceur
Implying thal an inadequat¢ representatiol of the stratospher may
nave an adverse effect on the accuracy of climate prediction the
mode.

We study the respons of the Northerr Hemispher (NH) extratropice _, e ,_
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atmospheric circulation to doubling G@oncentration and associated G0 oW on e e | R O
SSTanc SIC anomalie (hereafte referrec to as just ‘response’ using Fig.3: Responses In air temperature averaged over 70°N-

. : . . . . L . 90°N In (a,d) L and (b,e) H models and (c,f) (H-L) differences
the atmospheric general circulation model ECHAMS. We aasttthe Fig.1: (a,c) JFM SLP response in Lb,0d) Fig.2: (a,c) JFM total precipitation response in n (a-c) 2xCC2 and (d-f) 2xCC2/tP experiment. Hatching

response in two mode version:: the response differencegL: (a,k) 2xCC, L and(b,d) the respons difference_ H-L: (a,k) indicates significant differences (p<0.1)
-T63L31‘Low-top’ (L) model, upper level at abo@b hPa and (c,d) 2xCQOitP experiments. Contou  2xCQO, and (c,d) 2xCQtP experiments. Red ’
-T63L47 ‘High -top’ (H) model uppe level at abou 0.01 hPa are drawn at+0.75, 1.5, 2.25, 3.0, and 3.  (blue; contourt are drawr at +(-) 0.1, 0.3, 0.5,
We perforn two experiment: hPa. Dark (light) shadings maskgniticant and 0.7 mm/day. Dark (light) shadings mark - T ] = T
1. 2xCQO, experiment. The response Is calculated as a difference differences ap<0.05 (<0.J). significan difference at p<0.05 (<0.1). “,
betweel 2xCQO, anc 1xCO, simulation: in botr H anc L model. %
2. 2XCO,/tP experiment: The same as (1) but in the 2xGC&mulation 2 & e
the warming in the tropical Pacific removec
The Arctic SLP decrease respons2xCQ, is reducedn H compared to L, 'i“ ) -
especially in late winter/early sprinFig.1)
The Arctic SLP response (or the Northern Annular Model response) is s
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sensitive to the warming of the tropical Pacific SFig.1)
The precipitation response over Europe, as an example, Is reduc
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compared to L. H simulates less moistening of Northern Europ Fig.4: The same as Fig. 3 but for U@60°N.
less drying of Mediterranean in response to doublin, (Fig.2)
The difference between H and L surface responses in late wintegpany | e

traced to different response In the polar stratosplFigs. 3-4 in earlier
winter, which is a result of a stroncdownwellinc response Iin HFig. 5).
The difference propagates to the troposphere with a delay of several
The Brewe-Dobson (BD) circulation response Is stronger in H. Both res
and parameterized processes contribute to stronger BD circulation re
and stronger poledownwellinc response in HFIg. 6).
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Fig.5: Residual vertical velocity response averaged
/0°N-90°N In (a) L and (b) H models and (c) (H-lifference
In 2XxCO2 experiment. Hatching indicates signific
differences (p<0.1) The values shown in (¢c) muégpby 1.5.

Fig.6: ND mass streamfunction response (kg'irto 2xCQ in the NH in
(a,d,0 L, (b,e,h) H, and (,f,)) H-L. (a-c) Total stream function response-f)
resolved wave response, (g-1) parameterized presagsponse.
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