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Fig. S1. The Lancang–Mekong River basin.

Table S1
Changes in precipitation and temperature over the Lancang-Mekong River Basin and its upper (LRB) and lower (MRB) parts updated from Beilfuss & Tran [1]. The added literature by this paper (after 2010) to the available information (before 2010) from Beilfuss & Tran [1] are denoted by * in the Authors column.
	Authors
	Location
	Sources of information 
	Period/Scenario
	Annual Precipitation Changes
	Seasonal Precipitation Changes
	Annual Mean Temperature Changes

	
	
	Model (interpolation methods)
	Observation
	
	
	Dry Season
	Wet Season
	

	* Fan and He[2]
	LRB
	Geo-statistical
	Yes
	1980-2010
	Wetter (14.5 mm/decade)
	Wetter (8.3 mm/decade for spring covering March-May)
	Wetter (up to 0.2 mm/decade for autumn and winter covering December-May, but insignificant)
	Warmer (0.6°C/decade)

	* Lutz et al. [3]
	MRB
	Geo-statistical
	Yes
	1981-2010
	Wetter (50 mm/decade)
	Wetter (particularly in March and May)
	Wetter (July and August), but Drier (June and October)
	Warmer (0.2°C/10 yr)

	* ICEM [4]
	MRB
	6 GCMs (A1b)
	No
	2030-2069 with respect to 1980-2005 (base line) for A1b scenario
	Wetter (3-14% or 35-365 mm)
	Drier (Not clearly determined)
	Wetter (Not clearly determined)
	Warmer (1.6-4.1°C)

	* Kingston et al. [5]
	LMRB
	8 GCMs
	No
	Prescribed 0.5-6°C global mean temperature warming scenarios for 2080-2099with respect to 1961-1990 (base line)
	Wetter (4 GCMS, 3-10%)
Drier (3 GCMS, 1-3%)
	Wetter (September)
	Wetter (January-March)
	N/A

	Hoanh et al. [6]
	LMRB
	PRECIS/ECHAM4 
	No
	2010-2050 with respect to 1985-2000 (base line) for both A2 and B2 scenarios
	Wetter (1.2 (B2) to 2.0 (A2) mm/yr)
	Wetter in UMB (0.9 mm/yr)
	Wetter (1.2 (B2) to 1.5 (A2) mm/yr)
	Warmer (2.0 to 2.3°C/100 yr)

	Keskinen et al. [7]
	MRB
	ECHAM4-PRECIS 
	No
	1960-2099
(A2)
	Wetter (not clearly determined)
	Drier and longer
	1-month delayed
	Warmer (not clearly determined)

	Eastham et al. [8]
	MRB
	11 GCMs 
	No
	1976-2030
(A1B)
	Wetter (1 to 9.9 mm/yr)
	Drier (-0.3 mm, but insignificant)
	Wetter (1.7 to 6.1 mm/yr)
	Warmer (1.2 to 1.4°C/100 yr)

	Hoanh et al. [9]
	LMRB
	HAD CM3 
	No
	1960-2099
(A2, B2)
	-1.6 to +4.4 mm/yr
	N/A
	N/A
	Warmer (2.6-3.6°C/100 yr)

	Snidvongs et al. [10]
	MRB
	CCAM (Not Specified)
	No
	CO2 doubling in 2070 (A1FI), 208 (A2), 2100 (A1B), and 2120 (B2)
	Not clearly determined
	Drier and longer
	1-month delayed
	Warmer (1 to 3°C/100 yr)









Table S2
Changes in streamflow over the Lancang–Mekong River Basin and its upper (LRB) and lower (MRB) parts
	Reference
	Location
	Data
	Period
	Annual Streamflow
	Seasonal Streamflow

	
	
	Variable/Model (Source)
	Observation
	
	
	Dry Season
	Wet Season

	He and Chen [38]
	LRB
	Discharge (MRC)
	Yes
	1962-2000
	Increase in base flow
	Substantial increase in flow
	Discharge
are reduced by 25%

	Kummu and Varis [39]
	LRB
	Water level & discharge (MRC)
	Yes
	1962-2000
	Increase in mean flow in post- dam period (1993-2000) compared to pre-dam period (1962-1992).
	N/A
	N/A

	Lu et al. [40]
	MRB
	Water level & discharge (MRC)
	Yes
	1962-2003
	Both the water level and baseflow are decreased
	Minima flow increased
	N/A

	Kummu and Sarkkula [41]
	MRB
	Water level & discharge (MRC)
	Yes
	1923–1965
1997–2006
	Water level is decreased
	Water level is increased
	Flood peaks are reduced

	Delgado et al. [42]
	LMRB
	Discharge (Southern Institute of Water Resources Research in Ho Chi Minh City, Vietnam)
	Yes
	1913-2007
	Flood magnitude is decreasing but the variability is increasing
	N/A
	Flood magnitude is decreasing but the variability is increasing

	Piman et al. [43]
	LMRB
	SWAT simulation
	No
	1987-2006
	N/A
	63% increase in dry season flows
	22% decrease in wet season flows

	Räsänen et al. [44]
	LMRB
	VMod simulation
	No
	1990-2008
	Not clearly determined
	90% increase in December–May flows
	A 20–22% decrease in June–November flow

	Cochrane et al. [45]
	LMRB
	Discharge (MRC)
	Yes
	1960-2010
	Water levels are slowly decrease in downstream MRB
	Mean water levels are increased for 30%
	Mean water levels are increased for less than 5%

	Räsänen et al. [46]
	LMRB
	Discharge (MRC) & VMod simulation
	Yes
	1960-2014
	N/A
	Increased by 121-187% in LRB and increased in 41-74% in MRB
	Increased by 32-46% in LMR and increased in 0-6% in MRB

	Li et al. [47]
	LMRB
	Discharge (MRC)
	Yes
	1960-2014
	Streamflow is increased in the LRB, but no clear trend is found in the MRB, resulting a no significant change in the LMRB (less than 3%)
	Increased by 23-55% in LRB and by 9-69% in MRB
	Decreased by 10-32% in LMR and decreased by 0-13% in MRB

	Hoang et al. [48]
	LMRB
	VMod simulation forced by CMIP5 (RCP4.5 & RCP8.5)
	No
	2036-2065
	No clear trend is determined
	Sharply increased by 45-150%
	Decreased by 0-25%

	Kingston et al. [5]
	LMRB
	SLURP model simulation
	No
	2 ◦C warming across seven GCMs
	Mean monthly river discharge changes from -16% to +55%
	Greatest increases in May and June
	Greatest decreases are found in July and August

	Eastham et al. [8]
	LMRB
	Hydrological simulation based on 11 GCMS
	No
	1951-2030
	Increased by 21% with a range from -8% to 90%
	N/A
	N/A

	Västilä et al. [49]
	LMRB
	VIC simulation
	No
	1995-2004
2010–2049
	Only a 4% increase in annual streamflow
	Decreased
	Increased by 5%




Table S3
Available meteorological datasets for the Lancang–Mekong River Basin (LMRB).
	Type
	Dataset
	Spatial Resolution
	Frequency
	Coverage
	Period
	Available Climatic Variable
	Data Source
	Freely Accessible
	Reference

	
	
	
	
	
	
	Prec
	Tmean
	Tmax
	Tmin
	
	
	

	Observational records
	MRC
	Station
	Daily
	Mekong Basin
	1981-present
	Yes
	Yes
	Yes
	Yes
	Mekong River Commission
	No
	[11]

	
	Global Surface Summary of Day (GSOD)
	Station
	Daily
	Global
	1981-present
	Yes
	Yes
	Yes
	Yes
	NCDC
	Yes
	[12]

	Geo-Statistics
(Gauge-Based Gridded Products)
	CRU*
	0.5 degree
	Monthly 
	Global
	1901-2016
	Yes
	Yes
	Yes
	Yes
	Climate Research Unit at the University of East Anglia
	Yes
	[13]


	
	APHRODITE*
	0.25 and 0.5 degree
	Daily
	Asia
	1961-2015
	Yes
	Yes
	No
	No
	Meteorological Research Institute of Japan
	Yes
	[14]

	
	GPCC*
	0.25 and 0.5 degree
	Monthly
	Global
	1891-2016
	Yes
	No
	No
	No
	Global Precipitation Climatology Center
	Yes
	[15]

	
	GPCP
	2.5 degree
	Monthly
	Global 
	1979-present
	Yes
	No
	No 
	No
	GEWEX
	Yes
	[16]

	
	CPC
	0.5 degree
	Daily
	Global
	1979-2012
	Yes
	Yes
	Yes
	Yes
	CPC
	Yes
	[17]

	
	UDEL*
	0.5 degree
	Monthly
	Global
	1900-2017
	Yes
	Yes
	No
	No
	CCR University of Delaware
	Yes
	[18]

	
	PRECL*
	0.5, 1.0, and 2.5 degree
	Monthly
	Global
	1948-2011
	Yes
	No
	No
	No
	NOAA's Precipitation Reconstruction over Land (PREC/L)

	Yes
	[19]

	
	GHCN-M
	5 degree
	Monthly
	Global
	1900-present
	Yes
	Yes
	No
	No
	National Climatic Data Center
	Yes
	[20]

	Modern 
Reanalyses

	NCEP-NCAR
	~ 209 km
	6 hourly
	Global
	1948-present
	Yes
	Yes
	Yes
	Yes
	NCEP/NCAR
	Yes
	[21]

	
	NCEP-DOE
	~ 209 km
	6 hourly
	Global
	1948-present
	Yes
	Yes
	Yes
	Yes
	NCEP/NCAR
	Yes
	[22]


	
	NCEP-CFSR
	0.5 degree
	1 hourly
6 hourly
Monthly
	Global
	1979-2010
	Yes
	Yes
	Yes
	Yes
	NCEP
	Yes
	[23]

	
	ERA 15
	2.5 degree
	Monthly
	Global
	1979-1994
	Yes
	Yes
	Yes
	Yes
	ECMWF
	Yes
	[24]

	
	ERA 40
	2.5 degree
	6 hourly
	Global
	1957-2002
	Yes
	Yes
	Yes
	Yes
	ECMWF
	Yes
	[25]

	
	ERA Interim
	~ 70 km
	6 hourly
	Global
	1979-present
	Yes
	Yes
	Yes
	Yes
	ECMWF
	Yes
	[26]

	
	ERA5

JRA-55

NASA MERRA
	~ 31 km

~ 55*55 km
~ 70 km
	1 hourly

6 hourly

3 hourly
	Global

Global

Global
	1979-present
1958-2012
1979-present
	Yes

Yes

Yes
	Yes

Yes

Yes
	Yes

Yes

Yes
	Yes

Yes

Yes
	ECMWF

JMA

NASA
	Yes

Yes

Yes
	[27]

[28]

[152]

	
	MERRA Land
	~ 70 km
	Monthly, daily, and hourly
	Global land
	1980-present
	Yes
	Yes
	Yes
	Yes
	NASA
	Yes
	[29]

	Satellite-related
	GPCP
	2.5 degree
	Monthly
	Global
	1979-present
	Yes
	No
	No
	No
	NASA
	Yes
	[16]

	
	GPCP 1dd
	1 degree
	Daily
	Global
	1996-present
	Yes
	No
	No
	NO
	NASA
	Yes
	[30]

	
	CMAP
	2.5 degree
	Monthly
	Global
	1979-present
	Yes
	No
	No
	No
	CPC
	Yes
	[31]

	
	CPC-Global
	0.5 degree
	Daily
	Global land
	2006-present
	Yes
	Yes
	Yes
	Yes
	CPC
	Yes
	[17]

	
	TRMM 3B43
	0.25 degree
	Monthly
	50˚S-50˚N
	1998-present
	Yes
	No
	No
	No
	NASA
	Yes
	[32]

	
	TRMM 3B42
	0.25 degree
	3 hourly, Daily
	50˚S-50˚N
	1998-present
	Yes
	No
	No
	No
	NASA
	Yes
	[32]

	
	GSMap
	0.1 degree
	Hourly, daily
	60˚S-60˚N
	2002-2012
	Yes
	No
	No
	No
	JAXA
	Yes
	[33]

	
	PERSIANN-CDR
	0.25 degree
	3 and 6 hourly, daily
	60˚S-60˚N
	1983-present
	Yes
	No
	No
	No
	NOAA NCDC
	Yes
	[34]

	
	CMORPH
	0.25 degree
	30 mins, 3 hourly, daily
	60˚S-60˚N
	2002-present
	Yes
	No
	No
	No
	CPC
	Yes
	[35]

	
	MSWEP
	0.1 and 0.5 degree
	3hourly, daily
	Global
	1979-present
	Yes
	No
	No
	No
	Princeton University
	Yes
	[36]

	Mixture (Observational records and reanalyses)
	Princeton
	0.5 degree
	3 hourly
	Global
	1948-2012
	Yes
	Yes
	Yes
	Yes
	Princeton University
	Yes
	[37]
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