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monsoon region. Results indicate that FGOALS-g2 can reasonably reproduce the spatial pattern of climate state and
interannual variability of extreme precipitation indices. However, precipitation is underestimated by FGOALS-g2 in
heavy rainfall centers over Asian monsoon region. Due to the overestimation (underestimation) of the frequency of
extreme rain (moderate and heavy rain), the extreme precipitation (total precipitation) simulated by FGOALS-g2 is
stronger (weaker) than observations. Under the RCP8.5 scenario, extreme precipitation, total precipitation, and
precipitation intensity all tend to increase over global monsoon region. The most significant change occurs over North
America (22% and 17% for extreme precipitation and precipitation intensity, respectively) and Australia (37% for
precipitation amount). The projected increase in extreme precipitation may be attributed to the increase in precipitable
water. However, the projected maximum number of consecutive days with daily precipitation less than 1 mm (hereafter
CDD) will increase over land areas within global monsoon region but decrease over ocean areas of global monsoon
region. To the end of the 21st century (2076-2095), projected CDD will decrease (increase) by 30% (40%) over South

America (Australia), which is associated with the increase (decrease) in the frequency of rainfall events with daily

precipitation less than 1 mm.
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Fig. 1 Mean state and bias ratio of CDD (maximum number of consecutive days with daily precipitation less than 1 mm, units: d), PRCPTOT (total
precipitation of wet days, defined as days when daily precipitation is equal to or greater than 1 mm; units: mm), and SDII (mean precipitation averaged over wet
days, units: mm d™') during 1997-2014. The left column shows the results from GPCP (Global Precipitation Climatology Project) data, the middle column
shows the results from FGOALS-g2 (Flexible Global Ocean—Atmosphere—Land System Model, gridpoint version 2), and the right column presents the bias
between FGOALS-g2 and GPCP data (units: %)
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Fig.2 Same as Fig.1, but for R1day (maximum one-day precipitation, units: mm), R95p (total amount of daily precipitation that is greater than 95th percentile

of precipitation in wet days; units: mm), and R5day (maximum consecutive five-day precipitation; units: mm)
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Fig. 3 (a) Taylor diagram displaying statistics of climatology of extreme
precipitation indices over global monsoon region simulated by FGOALS-g2
and verified against observations. Different symbols represent different indices.
The ordinate and abscissa are the ratio of the standard deviation of indices
simulated by FGOALS-g2 with respect to GPCP. The azimuthal locations
indicate the pattern correlation coefficient between simulations and
observations. Red color indicates results from FGOALS-g2 simulation, and
blue color indicates the results from GPCP data (REF). (b) Regionally averaged
bias of mean state of precipitation indices over six monsoon regions simulated
by FGOALS-g2 (units: %). NAM indicates North America (0°—60°N,
160°W-30°W), SAM indicates South America (40°S—0°, 90°W-30°W), NAF
indicates North Africa (0°-60°N, 30°W—60°E), SAF indicates South Africa
(40°S—0°, 0°-90°E), AS indicates Asia (0°—60°N, 60°E-180°), AUS indicates
Australia (40°S—0°, 90°E-180°)
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Fig. 4 Regionally averaged precipitation frequency and percentage contribution to annual total precipitation based on categorized precipitation events over
different monsoon regions during 1997-2014 from FGOALS and GPCP data: (a) NAM; (b) SAM; (c) NAF; (d) SAF; (e) AS; (df) AUS. The red (red lattice)

column indicates precipitation frequency based on FGOALS-g2 (GPCP data ), and blue (blue lattice) column indicates percentage contribution to annual total

precipitation amount from FGOALS-g2 (GPCP data )
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Fig. 5 Spatial patterns of interannual variability of extreme precipitation indices over global monsoon region during 1997-2014: (al, a2) CDD (units: d); (b1,
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