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Abstract Based on the seasonal climate hindcast experiment of the Global-to-Regional Integrated forecast SysTem (GRIST) model,
the simulated climate features of East Asian summer precipitation are analyzed with emphasis on the intraseasonal variation.
Compared with the China Merged hourly Precipitation Analysis (CMPA) grid fusion analysis dataset, the Global Precipitation
Measurement (GPM) satellite dataset and results of two global climate models, i.e., the Community Atmosphere Model version 5
(CAMS) and the SuperParameterized CAMS5 (SPCAMS), this study evaluates the simulation results and explores the inter-model
differences. Results show that the GRIST can better simulate seasonal variation and evolution of precipitation over the Northwest
Pacific Ocean and eastern China, but the magnitude of precipitation variation and rainfall amount are higher than the observed values.
It is shown that precipitation evolution closely corresponds to daily mean vertical variations of hourly apparent heat source (Q,) and
apparent moisture sink (Q,) and large-scale vertical velocity. The model can accurately reproduce the location and northward
progression of rain belt and the subtropical high ridge line, and overall can capture the northward propagation of the Intrasesonal
Oscillation (ISO). However, the intensity and period of the ISO propagation are quite different from the observations possibly due to
the long moving path and duration of zonal wind.
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Fig. 1 Summer (June to August) mean precipitation amounts (unit: mm/d) over East Asia from the (a) GPM data, (b) CAM5
simulation, (¢) SPCAMS simulation, and (d) GRIST-NWP simulation (differences between each group data and CMPA result are

indicated by color shadings, the numbers in the upper right corners of the panels respectively represent the spatial correlation coefficients

between results of the corresponding models and CMPA data)
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Fig. 2 Standard deviations of intra-summer (June to August) 10-day-averaged precipitation rate (unit: mm/d) from the (a)
CMPA data, (b) GPM data, (¢) CAMS5 simulation, (d) SPCAMS5 simulation, and (e) GRIST-NWP simulation
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Fig.3 Average precipitation changes at 10-day interval over eastern China (25°—40°N, 105°—118°E) (unit: mm/d) from the
(a) CMPA data, (b) GPM data, (¢) CAMS simulation, (d) SPCAMS simulation, and (¢) GRIST-NWP simulation
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Fig. 4 Vertical-time corss sections of daily mean Q, (a—c) and Q, (d—f) over (23°—33°N, 108°—118°E ) (unit: K/d) from
the (a, d) CAMS simulation, (b, ¢) SPCAMS simulation and (¢, f) GRIST-NWP simulation

200
400
600 -

Height (hPa)

850

1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15
Jun Jun Jul Jul Aug Aug Jun Jun Jul Jul Aug Aug Jun Jun Jul Jul Aug Aug

200
400
600

Height (hPa)

850

1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15 1 15
Jun Jun Jul Jul Aug Aug Jun Jun Jul Jul Aug Aug Jun Jun Jul Jul Aug Aug

[ I I
0 0.5 1.0 1.5 2.0 2.5 3.0 4.0 5.0 6.0 7.0

B 5 AR KR TE BFR (a—c) AR EFH (d—F) M (23°—33°N, 108°—118°E) X 34 %) 3 1 -t
[A] 3 (3f7: K/d; a, d. CAMS, b, e. SPCAMS, c. f. GRIST-NWP)
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Fig. 6 Vertical-time corss sections of averaged large-scale vertical velocity over (23°—33°N, 108°—118°E ) (unit: 107 Pa/s)
from the (a) ERAS data, (b) CAMS simulation, (¢) SPCAMS simulation, and (d) GRIST-NWP simulation
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Fig. 7 Diagram of rain belt movement over East Asia ( the corresponding 3 mm/d precipitation contour line averaged over the
periods 1—15 June (orange solid line), 16 June—15 July (red solid line), 16 July—15 August (blue solid line), and 16—31 August (green
solid line) from the (a) CMPA data, (b) GPM data, (¢) CAMS simulation, (d) SPCAMS5 simulation, and (e) GRIST-NWP simulation (Note

that the image has been filtered to remove small scale signals)
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Fig. 8 Diagram of intraseasonal evolution of 500 hPa NPSH ridge (unit: gpm; when 0u/0y>0 and u =0, the corresponding

contour line represents the ridge over periods 1—15 June (orange solid line), 16 June—15 July (red solid line), 16 July—15 August (blue
solid line), and 16—31 August (green solid line)) from the (a) ERAS data, (b) CAMS simulation, (¢c) SPCAMS simulation, and
(d) GRIST-NWP simulation (the numbers in the figure are I that represent the intensity of NPSH)
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