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Introduction
This document provides supporting text and figures for the main article.
[bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK228]1. Text S1 and Figure S1 describe the quality control and homogeneity test of observed data.
2. Text S2, Figure S6 and Figure S7 describe the analysis of testing the sensitivity of the results to the choice of an interpolation order of observed precipitation indices.
3. Table S1 describes the 30 CMIP5 models used in this study.
4. Figure S2 shows the spatial patterns of the CMIP5 historical simulations of long-term averaged annual precipitation maxima for the observation coverage.
5. Figure S3 shows local and regional trends in the annual maximum precipitation from the CMIP5 historical simulations during 1961-2005.
6. Figure S4 represents global spatial distribution of long-term mean maximum precipitation for the ensemble of CMIP5 simulations under the RCP4.5 and RCP8.5 scenarios during 2006-2100.
[bookmark: _GoBack]7. Figure S5 shows the uncertainties of the trends in Rx1day and RxEvent among the CMIP5 models.


Text S1: Quality control and homogeneity test of observed data
[bookmark: OLE_LINK123][bookmark: OLE_LINK131][bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK145]We strive to bring together data contributors and co-authors (representing fifteen countries) and 12151 stations are collated (Figure S1a). Quality control procedures are performed on the raw data using the method of Alexander et al (Alexander et al., 2006). Homogeneity testing for each station is completed using the RHtestV4 software (Wang & Feng, 2013). Homogeneous stations are identified using the corresponding monthly precipitation data. Due to the spatial heterogeneity of precipitation, adjusting inhomogeneous daily data is a complex and difficult task. To maintain a high level of homogeneity, stations are excluded from the analysis if its data is identified as inhomogeneous (note that some data sources were already adjusted, e.g., Ref. (Vincent et al., 2012)). On the basis of the method in Ref. (Alexander et al., 2006), any year with more than 2% of missing values is treated as a missing value. Any month that experiences a daily precipitation event exceeding the 95th percentile is defined as a rainy month. The missing values are counted only in rainy months. Next, stations with more than 5 years of missing data during 1961-2010 are omitted. This remaining 6125 high-quality stations with long-term daily precipitation for the period 1961-2010 are used in this study (Figure S1b).

Text S2: Differences between the results by different orders of operation for gridding.
For the analyses presented in the main text, we firstly calculate the annual-maximum precipitation from station daily data and then interpolate precipitation maxima onto a 2° × 2° grid. Here, we interpolate station daily data onto a 2° × 2° grid before calculating the annual-maximum precipitation to check the possible scale-dependence and test the sensitivity of the results to the order of operations (Avila et al., 2015). We analyse the spatial patterns of observed long-term mean Rx1day and RxEvent and the difference between both indices (Figure S6), as well as the local and global trends of them (Figure S7). The spatial patterns of long-term mean are very similar between both operations (Figure S6 vs Figure 1). Mean Rx1day by first calculating annual maxima for each station before interpolation is slightly higher than that by calculating annual maxima from daily grids (Figure S6a vs Figure 1a). This may be partly due to that a maximum precipitation of a station may be notably diminished after interpolation if the precipitation amount of nearby stations round the station on that day is weak or even zero. Whereas for the operation of calculating annual precipitation maxima using station data, the annual maximum precipitation is always used for the interpolation. That is, a maximum precipitation of a station in one year will not be notably diminished because the precipitation of nearby stations around the station for that year is also relatively strong (annual maxima). The local and global change signs and magnitudes are very similar between both operations (Figure S7 vs Figure 2). Generally, both operations have similar spatial patterns of local mean and changes and similar regional changes.


Supplementary Tables

[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Table S1. Information on the 30 global climate models used in this study.
	Model name
	Centre, Country/region
	Atm. Resolution
(Lat × Lon)

	ACCESS 1.0
	CSIRO-BOM, Australia
	145 × 192

	ACCESS 1.3
	CSIRO-BOM, Australia
	145 × 192

	bcc-csm1.1
	BCC,China
	64 × 128

	bcc-csm1.1(m) 
	BCC,China
	160 × 320

	BNU-ESM
	BNU, China
	64 × 128

	CanESM2 
	CCCma, Canada
	192 × 288

	CCSM4
	NCAR, USA
	192 × 288

	CESM1-BGC
	NSF-DOE-NCAR, USA
	192 × 288

	CESM1-CAM5
	NSF-DOE-NCAR, USA
	48 × 96

	CMCC-CM
	CMCC, Europe
	64 × 128

	CMCC-CMS
	CMCC, Europe
	128 × 256

	CNRM-CM5
	CNRM-CERFACS, France
	64 × 128

	FGOALS-g2
	LASG-IAP, China
	60 × 128

	GFDL-CM3
	NOAA GFDL, USA
	90 × 144

	GFDL-ESM2G
	NOAA GFDL, USA
	90 × 144

	GFDL-ESM2M
	NOAA GFDL, USA
	90 × 144

	HadGEM2-AO
	MOHC, UK
	145 × 192

	HadGEM2-CC 
	MOHC, UK
	145 × 192

	HadGEM2-ES
	MOHC, UK
	145 × 192

	inmcm4
	INM, Russia
	120 × 180

	IPSL-CM5A-LR
	IPSL, France
	96 × 96

	IPSL-CM5A-MR
	IPSL, France
	143 × 144

	IPSL-CM5B-LR
	IPSL, France
	96 × 96

	MIROC5
	MIROC, Japan
	128 × 256

	MIROC-ESM
	MIROC, Japan
	64 × 128

	MIROC-ESM-CHEM
	MIROC, Japan
	64 × 128

	MPI-ESM-LR
	MPI-M, Germany
	96 × 192

	MPI-ESM-MR
	MPI-M, Germany
	96 × 192

	MRI-CGCM3
	MRI, Japan
	160 × 320

	NorESM1-M
	NCC, Norway
	96 × 144




Supplementary Figures
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Figure S1. Locations of (a) raw and (b) valid precipitation stations used for this study. Each colour is indicative of a different data source as described in the above text. The numbers in brackets represent the total number of stations.
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Figure S2. Same as Figure 1, but for the CMIP5 historical simulations during 1961-2005.
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Figure S3. Same as Figure 2, but for the CMIP5 historical simulations during 1961-2005.
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Figure S4. Same as Figure 1, but for the ensemble of CMIP5 simulations under the RCP4.5 (left side) and RCP8.5 (right side) scenarios during 2006-2100.
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Figure S5. The uncertainties (inter-model standard deviation) of the trends in Rx1day and RxEvent among the CMIP5 models. a, the annual daily precipitation maxima (Rx1day); b, the annual persistent precipitation maxima. Large value indicates large uncertainty, and vice versa.
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Figure S6. Same as Figure 1, but for the order of operation by first interpolating the daily observations and calculating the annual precipitation maxima from daily grids.


[image: ]
Figure S7. Same as Figure 2, but for the order of operation by first interpolating the daily observations and calculating the annual precipitation maxima from daily grids.
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