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1. Introduction



High Mountain Asia (HMA): Introduction
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2. Data and methods



Data and methods

° simulations for

° for the future - SSP1-2.6, SSP2-4.5,
SSP3-7.0 and SSP5-8.5 (O'Neill et al., 2016)
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3. Historical bias analysis
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tas, snc and pr annual cycles

Annual cycle from 1979-2014 climatology
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Annual climatology bias of Near-Surface Air Temperature (1979-2014)
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Bias spatial correlation

Annual spatial correlation of bias over HMA from 1979-2014 climatology
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Historical trends analysis

HMA multimodel ensemble trends versus bias (1979-2014)
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4. Projections
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% (relative)

HMA annual projection anomalies (relative to 1995-2014 average)
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HMA versus global

FAVIA relative snow Lover exient | 7|
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Projections anomalies relative to 1995-2014 average HMA versus GLOBAL

Annual HMA tas vs GLOBAL tas
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Take-home message
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Take-home message

e Multimodel analysis with over

e (CMIP6 annual multimodel biases (more pronounced in winter for tas and snc):
o of [-8.2 t0 2.9]
o 12 [-13t043] % (or 52 [-53 to 183] % relative)
o 1.5[0.3 to 2.9] mm.day-1 (or 143 [31 to 281] % relative)

e No obvious link between biases and trends ->

e Models doesn't seem to improve performances! Additional improvements in
seems essential!

e Other variables might be involved... (cloud cover, aerosols, boundary layer, T500,...)

e Annual projections (2081-2100 with respect to 1995-2014 average with 10 GCMs):

o median from to
o relative median from to
o relative median from to
Implementation of a taking into account the

variation of in LMDZ 16
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CMIP6 models

CMIP6 institute CMIP6 model Resolution (lonxlat) Grid Calendar Member SSP
BCC BCC-CSM2-MR 1.1°x1.1° gn 365 day rlilplfl
BCC-ESM1 2.8°x2.8°
CAS CAS-ESM2-0 1.4°x1.4° gn 365_day rdilplfl
NCAR CESM2 1.2°x0.9° gn noleap rlilplfl
CESM2-FV2 2.5°x1.9°
CESM2-WACCM 1.2°x0.9°
CESM2-WACCM-FV2 2.5°x1.9°
CNRM-CERFACS CNRM-CM6-1 1.4°x1.4° ar gregorian rlilplf2
CNRM-CM6-1-HR 0.5°x0.5°
CNRM-ESM2-1 1.4°x1.4°
CCCma CanESMS5 2.8°x2.8° gn 365_day r3ilp2fl
NOAA-GFDL GFDL-CM4 1.2°x1.0° erl noleap rlilplfl
NASA-GISS GISS-E2-1-G 2.5°x2.0° gn 365_day rlilplfl
GISS-E2-1-H
MOHC HadGEM3-GC31-LL 1.9°x1.2° gn 360_day rlilp1f3
HadGEM3-GC31-MM 0.8°x0.6°
IPSL IPSL-CM6A-LR 2.5°x1.3° ar gregorian rlilplfl
MIROC MIROC-ES2L 2.8°x2.8° gn gregorian rlilplf2
MIROC6 1.4°x1.4° rlilplfl
MPI-M MPI-ESM1-2-HR 0.9°x0.9° gn proleptic_gregorian | rlilplfl
MPI-ESM1-2-LR 1.9°x1.9°
MRI MRI-ESM2-0 1.1°x1.1° gn proleptic_gregorian | rlilplfl
NCC NorESM2-LM 2.5°x1.9° gn noleap r2ilplfl
SNU SAMO-UNICON 1.2°x0.9° gn noleap rlilplfl
AS-RCEC TaiESM1 1.2°x0.9° gn noleap rlilplfl
MOHC, NIMS-KMA UKESM1-0-LL 1.9°x1.2° gn 360_day rlilplf2
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Historical bias analysis

Annual climatology bias of Snow Cover Extent (1979-2014) Annual climatology bias of Total Precipitation (1979-2014)
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Annual spatial correlation of bias over HMA from 1979-2014 climatology
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Historical trends analysis

Observations and multimodel mean (first realization) seasonal trends (1979-2014)

Observation DJFMA Multimodel DJFMA Observation JJAS Multimodel JJAS
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