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Abstract Eastern China, on the east of Tibetan Plateau (22°N-32°N, 102°E-118°E), is covered by stratiform clouds in
winter time. This cloud type is unique to like latitudes of the global subtropical continent. A reasonable simulation of
these clouds over the leeside of the Tibet Plateau remains a challenge for the current state-of-the art climate models. In
this study, we compared the Cloud radiation forcing and other cloud properties and their radiative forcing at the top of the
atmosphere from two LASG/IAP climate system models, Atmospheric Model Intercomparison Project (AMIP) of
Flexible Global Ocean—Atmosphere—Land System-s2 and g2 (FGOALS-s2 and FGOALS-g2), and observations from the
International Satellite Cloud Climatology Project (ISCCP). It was found that both models underestimated the strength of
shortwave cloud forcing, cloud water path, and cloud fraction over Eastern China. FGOALS-s2 can reproduce the
domination of low stratiform clouds over Eastern China, while FGOALS-g2 overestimated the proportion of high clouds.
Such bias in the simulation of stratiform clouds is related to weak lower tropospheric stability and insufficient low-level

moisture. In addition, the overestimated average cloud top height in FGOALS-g2 was explained as an unrealistic updraft,
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which produced stronger vertical moisture transports over the east of Tibetan Plateau.

Keywords

Flexible Global Ocean—Atmosphere—Land System (FGOALS), Atmospheric Model Intercomparison Project

(AMIP), Stratiform cloud, Cloud radiation forcing, East of Tibetan Plateau
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Fig. 1 Geographical distribution of shortwave Cloud radiative forcing (shading, units: W m_z) at the top of the atmosphere during winter time from
Jan 1984 to Dec 2007 on the east of Tibetan Plateau: (a) Observation results of ISCCP (International Satellite Cloud Climatology Project) data; (b)
simulation results of FGOALS-s2 (Flexible Global Ocean—Atmosphere—Land System) model; (c) simulation results of FGOALS-g2 (Flexible Global
Ocean—Atmosphere-Land System) model; (d) differences between FGOALS-s2 and ISCCP, (e) differences between FGOALS-g2 and ISCCP. Black
boxes are the east of Tibetan Plateau (22°N-32°N, 102°E-118°E), the same below
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Table1 Regional means of short wave radiative forcing
(SWCREF) at the top of atmosphere, cloud fraction (CF), and
grid-box integrated liquid water path (LWP) within the
stratiform cloud region on the east of Tibetan Plateau
(22°N-32°N, 102°E-118°E) during winter time from
observations and the simulations of FGOALS-s2 and
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Fig.2 Same as Fig. 1, but for total cloud fraction (CF, shading)
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Fig. 5 Climatology of December—February vertically integrated moisture budget from Jan 1984 to Dec 2007 on the east of Tibetan Plateau (shading,
units: mm dﬁl): (a—c) The contribution of vertically integrated moisture convergence flux— (W>, (d—e) The contribution of zonal moisture
convergence ﬂux-<m>; (g—i) The contribution of meridional moisture convergence flux —(m); (j-1) The contribution of vertical moisture
convergence flux —<m>; (m-o) The contribution of evaporation. Left: results of ERA-Interim reanalysis data, middle: simulation results of

FGOALS-s2, right: simulation results of FGOALS-g2
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Fig. 7 December-February mean vertical profiles from Jan 1984 to Dec 2007 on the east of Tibetan Plateau (22°N-32°N, 102°E-118°E):

(a) Temperature (units: K); (b) potential temperature (units: K); (c) specific humidity (units: g kgfl); (d) relative humidity (units: %); (e) vertical
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Fig. 8 SWCRF-T; (Surface Temperature) feedback from Jan 1984 to Dec 2007 on the east of Tibetan Plateau (shadings) : (a—c) aswcrr (equation 2);
(b—f) item1: (SWCRF/ACLD)(dCLD/dTy); (g-1) item2: (0SWCRF/OLWP) (dLWPdATy); (a, d, g) results from observation data; (b, e, h) simulation
results from FGOALS-s2; (c, f, i) simulation results from FGOALS-g2. Cloud data are from ISCCP-D2 and surface data are from CRU TS3.10
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Table 2 Winter regional mean of budget terms in equation
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on the east of Tibetan Plateau (22°N-32°N, 102°E-118°E)
from Jan 1984 to Dec 2007
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