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ECS/TCR vs. CMIP5 2) Reanalysis

2) Scenarios 3) CORDEX, RCMs

2 lnlfgl el 4) Other Regional/Process
4) PMIP Models, e.g.,
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Sea Surface Temperature (SST) and
its changes with time.

Sea Surface Temperature (SST) Anomalies and Maps
Observation-based estimates and CMIP6 multi-model means, biases and projected changes
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Fig 9.6: Reanalysis, CMIP6, HighResMIP, PMIP, Extended
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Cross-Chapter Box 7.1, Fig 1: CMIP6, Historical, Deck, Emulators
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c) Emulation of low emission scenario SSP1-2.6 d) Emulation SSP1-2.6 - period averages
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Cross-Chapter Box 7.1, Fig 1: CMIP6, Scenarios, Emulators
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Antarctic Ice Sheet Cumulative Mass Change & Equivalent Sea Level Contribution

climate change

- v ~ =20 =
(a) s00 Paleo - (b) 4 Mode.rn & Projected Changes e lw:‘ ’:ﬁm-'i:p ]
g Rignot Bamber 6
. 400 108 IMBIE
5] ¥e] i m
% 200 Observed 'E -4+ S 0.1
% mean & p-box § 104 Gt » 26 - 5
® o+4+— o 2 -8 02
S 3 L ]
O o : 0.3
@ -200 3 12+ = Emulator median (SSPs) }
g %— [ Emulator 90% range
-400 10 8 ‘ [ Emulator 66% range 0.4
2 -16 - ISMIP6 models (RCPs/SSPs) {
o |
-600 W 1980 2000 2020 2040 2060 2080 2100
- ——i—20
MPWP LIG LGM Observations ISMIP6 Model Mean 1
®  (1978-2017) ®  (2061-2100)
Mid-Pliocene Last Glacial =
c (d) i (e) 0.5
(c) Warm Period Last Interglacial Maximum E
&
[
- 0 5
c
k=]
o 058
X & » 3 ]
N . ;

-1

Fig 9.19: CMIP6, ISMIP6, Scenarios, Emulators, PMIP
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Fig 10.3: CMIP, RCMs, CORDEX, etc.
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O Improving the “fitness-for-purpose” of climate models

O

Better quantifying various sources of uncertainty

O Improving near-term climate information for risk assessment and
adaptation

Better constraining future changes beyond GSAT, OHC, and GMSL
Improving regional climate information

O O

O Issues on scenario selection and scenario feasibility
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Improving the “fitness-for-purpose” of the climate models

CMIP6 bias

Skill of models at reproducing observations

1.0 l ]
i = i PR ARG
Better model 3 ‘0’:’0‘:’\;?*’\0 7 "0}%@0%"‘“"’:“& P NVavavas
performance = S 0%y ROT0C. e
o v ads s eV
g B = Individual models B V300%
& 3 %
. g ' ——Multi-model y
0.9 | | = average
] § = L=
4 ; — -
. = = § TIee |
& i & - i spread 3-25-2-15-1-050 05 1 15 2 25 3
o . g = = o across (mm/day)
® 08— B = . models
° > = = CMIP5 blas
~ - = -
[+ =
8 ¢
] i Larger
= - spread
0.7 L across
CMIP6 models
{1 CMIPS = : l
Poorer model 1 CMIF B
performance g B
0.6 - — -
Near-Surface Precipitation Sea Level 3 25 2 _11 15 2 25 8
Air Temperature Pressure 3 & ( mm/d ayi 3 2

. Fig 3.13
FAQ 3.3, F|g.1 Robust bias m Conflicting signals



SIXTH ASSESSMENT REPORT IDCC &)

LY 7
Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL ON CliM8TE Chanee  wmo uNEP

climate change

Better quantifying various sources of uncertainty

Cascade of uncertainties in climate projections
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Fig 1.15
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FAQ 4.1: How will climate change over
the next 20 years?
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Better constraining future changes beyond GSAT, OHC, and GMSL

INTERGOVERNMENTAL PANEL ON ClimaTe chanee

Procedure for the assessed GSAT change

{Chapter 4 Section 4.3.4, Box 4.1}

{Chapter 4 Box 4.1, Chapter 7 Section 7.5}

Scenario-based CMIP6 projections

Equilibrium climate sensitivity: 3°C (very likely 2°C - 5°C)
Transient climate response: 1.8°C (very likely 1.2°C-2.4°C)
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IPCC &) &

wMo  UNEP

QUERNMENTAL PANEL O
climate change

Procedure for the assessed GMSL change

Assessed
climate
sensitivity

|

Ice sheet and Emulators of climate, CMIP6
glacier ocean and land ice simulations
simulations l
Land ice Thermal
contribution Expansion
| Terrestrial

Global Mean Sea Level +—— water storage

Schematic based on 9.6.3.2; Table 9.7; 9.SM.4
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Improving regional climate information

Dynamical downscaling

Statistical ‘WV approaches ¢ é \ A /
Perfect prognosis  Weather generators

Figure 10.5
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Issues on scenario selection and scenario feasibility
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® A wide range of numerical models from physical emulators to
Earth System models of varying resolution are used to
investigate climate futures under a range of scenarios in AR6

® Challenges still remain on adequacy and causation of recent
climate change and future climate in some metrics (fithess-for-
purpose)

® Deeper analysis of these multiple lines of modeling evidence
benefits from better temporal alignment of the CMIP cycle with
the IPCC assessment process (e.g., SROCC=deeper analysis,
AR6=newer models)



