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Table 1. AGCM physical parametrizations.

Physical parameterization FGOALS-f HadGEMS3
Cumulus convection A mass "ux cumulus parameterizaticn { , Amass "ux convection scheme based or:
), adding a variant based on convective avail- ( ) with a convective available poten-
able potential energy ( .) tial energy closure based Gri
«C )

Cloud microphysics A single-moment cloud microphysics scheirie ( Prognostic cloud fraction and prognostic condensate

, ) (PC2) scheme ( , , 2008b)
Planetary boundary layer A non-local “rst-order closure scheiz { First order turbulence closure scheme: { ,

: ) )
Gravity wave drag Only orographic gravity wavesz ( , )  Eective roughness parametrization (

, ) for sub-grid orographic drag, spec-
tral sub-grid parametrization scheme { ,
) for non-orographic gravity-wave drag
Radiative transfer Rapid Radiative Transfer Model for GCMs (RRTMBgadiation scheme ¢t ( )
( , )

Table 2. List of sensitivity experiments. denotes terrain un-
changed ané denotes terrain lowered to 500m above sea level.

Name of experiment TP Himalaya 1P
CON

NoTP x x

HM-IPonly

NolP

HMonly X
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Fig. 1. Orography data used in (a) CON, (b) NoTP, (c) HM-IPonly, (d) NolP and (e) HMonly.
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Fig. 2. Summer (June...August) average precipitation (shading; units:gllr)ranﬂ 850 hPa wind (vectors; units: m

s°1) over the period 1981...2001 from the CON experiment of (a) FGOALS-f and (b) HadGEM3, and (c, d) their bias
compared to GPCP and ERA-Interim data. Grey lines denote coastline and elevation contours from 500 m at 2000 m
intervals.
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Fig. 3. Di erence in summer average precipitation (shading; units: n#) @nd 850 hPa wind (vectors; units: i
between (a, b) NoTP, (c, d) HM-IPonly, (e, f) NolP and (g, h) HMonly, relative to CON, for FGOALS-f (left) and
HadGEM3 (right). Only signals passing the 95% con“dence level are plotted. Grey lines denote coastline and elevation
contours above 500 m at 2000 m intervals.
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