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High cloud animation from a 25 km AMIP simulation
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Hurricane Simulation — Katrina (2005)
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Haohuan Fu, et al., “Redesigning CAM-SE for Peta-Scale Climate Modeling Performance and Ultra-High

Resolution on Sunway TaihuLight”, in Proceedings of the International Conference for High Performance
Computing, Networking, Storage and Analysis (SC17), 12 pages, one out of the 3 Gordon Bell finalists, 2017.
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History of Supercomputing at NCAR

mmm CraySystems
N Non-Cray Systems Cray XT5mi912 (lynx)

Red text indicates those systems that are currently in operation within the
NCAR Computational and Information Systems Laboratory's computing facility.
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IBM p5+p575/1744 (blueice)
IBMp5 p575/624 (bluevista) m—
Aspen Nocona-B/40 (coral) m—
IBM BlueGene-L/I8192 (frost)
IBM BlueGene-L/2048 (frosi) s
IBM e1350/M140 (pegasus) s
IBM &1350/264 (lightming) s
IBMp4 p690-F/64 (thunder) s
IBMp4 p690-C/1600 (bluesky) M
IBMp4 p690-C/1216 (bluesky) wem
SGI1Origin 3800/128 (tempest) EE——
Compaqg ES40736 (prospect) s
IBM p3 WHZ2/1308 (blackforest) mes———
IBM p3WH2/604 (blackforest) s
IBMp3 WH1/296 (blackforest) mm
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CDC 7600
ey | 1 May 10
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R PR KR SRR AR KRR EBE X —3R%E (Gao et al., 2006; 2008; 2011).
Xie Prec, MJJAS, 1986-2005, m CMIP5 Prec, MJJAS, 1986-2005, mm
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MM4/5
ReglCMl 1989~1990 F. Giorgi, NCAR
ReglCMZ 1993 F. Giorgi, NCAR
(ReéCMZ.S) 1998 F. Giorgi, ICTP, Trieste/ltaly
ReglCM3 2003 F. Giorgi, ICTP, Trieste/ltaly
ReglCM4.0 2010 F. Giorgi, ICTP, Trieste/ltaly
ReéCI\/I4.5 2016 F. Giorgi, ICTP, Trieste/ltaly
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George Box: All models are
wrong, but some are useful.

George Edward
Pelham Box (1919-
2013), one of the great
statistical minds of the
20th century

[3:] R PR /R (Claude Allegre) i
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Since 1880, the temperature has increased by 0.08°C every ten years. Since  (From NOAA)
1981, the temperature has increased by 0.18°C every decade.
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The change of global atmospheric greenhouse gas concentration VS
the change of surface temperature

188022012458 &=k Ry J B FA#0.85C

20145 == 1w £5400ppm From 1880 to 2012 global mean surface temperature
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It i1s unequivocal that human influence has induced the

widespread and rapid climate warming

Human influence has warmed the climate at a rate that is unprecedented
in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900

a) Change in global surface temperature {decadal average) b) Change in global surface temperature (annual average) as observed and
as reconstructed (1-2000) and observed (1850-2020) simulated using human & natural and only natural factors (both 1850-2020)
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Compared with the average temperature before the industrial revolution (1850-1900), the average temperature of the
earth has increased by 1.1°C, and the climate warming caused by human activities in the past 2000 years is
unprecedented. The temperature change caused by the simulated natural variability (including solar activity and volcanic
activity) is relatively stable and will not exceed 0.3°C, while the simulated human activity+natural variability is in good
agreement with the observed average temperature change. This shows that the current global warming is mainly due to
the emission of greenhouse gases caused by human activities burning fossil fuels and land use.



Observed warming

a) Observed warming
2010-2019 relative to

1850-1900
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Contributions to warming based on two complementary approaches

b) Aggregated contributions to
2010-2019 warming relative to
1850-1900, assessed from
attribution studies

All kinds of mixed greenhouse gases will increase in temperature by 1.5°C, while aerosol gases will decrease in
temperature by 0.4°C. The overall effect of solar activity and volcanic activity is not obvious. Greenhouse gases are
mainly carbon dioxide, methane and nitrogen oxides, among which carbon dioxide will increase by 0.8°C, methane will
increase by 0.5°C, and other gases will have limited temperature increase. Aerosol as a whole will reduce the warming
effect of greenhouse gases, among which sulfide has a cooling effect of 0.5°C, which almost offsets the warming effect
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of methane, while black carbon has a weak warming effect.
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v Human influence is very likely the main driver of the
decrease In Arctic sea ice area between 1979-1988 and
2010-2019 (about 40% in September and about 10% In
March).

v' Human influence very likely contributed to the decrease in
Northern Hemisphere spring snow cover since 1950. It is
very likely that human influence has contributed to the
observed surface melting of the Greenland Ice Sheet over
the past two decades, but there is only limited evidence,
with medium agreement, of human influence on the
Antarctic Ice Sheet mass loss.

IPCCAR6 WGI, 2021 * m@@@@@@@]
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® A climate projection is the simulated response of the climate
system to a scenario of future emission or concentration of
greenhouse gases (GHGs) and aerosols, generally derived using
climate models. Climate projections are distinguished from
climate predictions by their dependence on the
emission/concentration/radiative forcing scenario used, which is
In turn based on assumptions concerning, for example, future
socio-economic and technological developments that may or may
not be realized.

® A projection is a potential future evolution of a quantity or set of
guantities, often computed with the aid of a model. Unlike
predictions, projections are conditional on assumptions
concerning, for example, future socio-economic and
technological developments that may or may not be realized.
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® A climate projection is the simulated response of the climate
system to a scenario of future emission or concentration of
greenhouse gases (GHGs) and aerosols, generally derived using
climate models. Climate projections are distinguished from
climate predictions by their dependence on the
emission/concentration/radiative forcing scenario used, which is
In turn based on assumptions concerning, for example, future
socio-economic and technological developments that may or may
not be realized.

® A projection is a potential future evolution of a quantity or set of
guantities, often computed with the aid of a model. Unlike
predictions, projections are conditional on assumptions
concerning, for example, future socio-economic and
technological developments that may or may not be realized.
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b) Contribution to global surface temperature increase from different emissions, with a dominant role of CO. emissions
b) Contribution to global surface temperature increase from different emissions, with a dominant role of CO. emissions

Change in global surface temperature in 2081- 2100 relative to 1850-1%900 [°C)
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Multi-model annual mean long-term changes in daily precipitation statistics

(a) SSP1-2.6 dry days per year (b) SSP1-2.6 daily precipitation intensity
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Global mean sea level rise
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Figure SPM.9 | Projections of global mean sea level rise over the 215t cemtury relative to 1986—2005 from the combination of the CMIPS ensemble
with process-based models, for RCP2.6 and RCP8.5. The assessed /ikely range is shown as a shaded band. The assessed fikely ranges for the mean
over the period 2081-2100 for all RCP scenarios are given as coloured vertical bars, with the comesponding median value given as a horizomtal
line. For further technical details see the Technical Summary Supplementary Material {Table 13.5, Figures 13.10 and 13.11; Figures T5.21 and T5.22}
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