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Abstract Based on the pentad average ISCCP (International Satellite Cloud Climatology Project) D1 cloud data and a
merged station and satellite precipitation data from 1998 to 2007, two types of cloud index and precipitation index are
defined, which respectively reflect changes in clouds and precipitation locations and precipitation intensity associated
with the East Asian summer monsoon (EASM) activities. The cloud and precipitation indices are used to study the
advancing process of the EASM in mainland China. It is found that both indices can well represent the quasi-stationary
stage and the north jump of the EASM, and they are consistent spatially and temporally. Based on changes in the cloud
indices, active, transitional and interruptive monsoon periods in three regions of South China, East China and North China
are defined. Differences in the cloud indices as well as differences in the circulation and water vapor fields at 500 hPa
between the active and interruptive periods are examined, and the reasonability of the cloud indices is proved.
Comparison of monsoon activity periods defined by the cloud indices and precipitation index shows that the monsoon
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active (interruptive) days are basically the same. However, the difference between the cloud and precipitation indices is

that the precipitation index emphasizes the change in precipitation, while the cloud indices emphasize the change in

cloudiness. The difference between monsoon active (interruptive) days respectively defined by cloud and precipitation

indices could also reflect differences in the feature and type of precipitation.

Keywords Cloud indices, Precipitation index, East Asian summer monsoon, Active period, Break period
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Fig. 1 Spatial distributions of typical pentadal average precipitation (contours, units: mm d ') and precipitation index S, (shaded), DC cloud amount

(contours, units: %) and DC cloud index (shaded), AU cloud amount (contours, units: %) and AU cloud index (shaded)
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Fig. 4 Spatial distributions of precipitation amounts (shaded, units: mm d™') and precipitation indices (contours), cloud amounts (shaded, unit: %) and cloud

indices (contours) in active, transitional, and interruptive periods in region A
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Table 3 Precipitation amounts and indices, cloud amounts and cloud indices in active, transitional, and interruptive periods

in three sub-regions

B /K H/mm d™" (Srain)

DC =& (Spo) AU 23 (Sav)

Skain 7E X Spcs Sau E X Skain 7E X Spcs Sau E X Srain 7E X Spcs Sau E X
A X IR 14.23(0.43) 13.32(0.36) 13.67%(0.34) 15.11% (0.44) 11.45% (—0.24) 10.93% (—0.30)
I 7.50(0.03) 6.56(~0.06) 7.55% (0.00) 6.31% (—0.10) 15.70% (0.00) 13.54% (—0.08)
SRR 3.32(-0.28) 4.51(-0.20) 4.69% (—0.21) 3.69% (—0.26) 16.80% (0.11) 19.73% (0.28)
B [x TE IR 10.67(0.40) 10.20(0.34) 13.91% (0.31) 15.35% (0.39) 13.41% (=0.17) 11.95% (—0.27)
T ) 5.70(0.02) 6.34(0.06) 8.56% (0.00) 8.70% (0.02) 16.13% (0.01) 16.03% (—0.01)
w4 3.08(=0.21) 4.39(-0.10) 4.77% (-0.22) 4.67% (—0.23) 18.59% (0.15) 19.21% (0.21)
C X TR 7.04(0.42) 6.28(0.33) 10.49% (0.29) 10.32% (0.28) 17.38% (—0.23) 17.07% (-0.25)
I 3.63(0.02) 3.77(0.02) 6.10% (0.00) 5.63% (—0.05) 20.63% (—0.03) 19.77% (-0.10)
Hp T 1.92(-0.19) 2.02(-0.06) 4.00% (—0.15) 3.48% (—0.18) 21.90% (—0.04) 26.69% (0.19)
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Fig. 6 Annual monsoon active periods (yellow), transitional periods (green), and interruptive periods (red) defined by the precipitation index (lower triangles)

and cloud indices (upper triangles) from 1998 to 2007 in three sub-regions A, B, and C
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