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1. Cbseived Changes in the Climate System
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FAQ 2.1, Figure 1| Independent analyses of many components of the climate system that would be expected to change in a warming world exhibit trends
consistent with warming (arrow direction denotes the sign of the change), as shown in FAQ 2.1, Figure 2.

Independent observation analyses of many components of the
climate system collectively exhibit trends consistent with warming!




1. Observed: Atmosphere
The global mean annual surface temperature in 2015

(1°C higher than the preindustrial era)
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Global annual average temperature anomalies
(relative to 1961-1990) for 1850-2015

O 2015 was the warmest year on instrumental record
O 0.76°C higher than the 1961-1990 mean;
O 1°C higher than pre-industrial era



Annugl average terijgeralure anomalies of CHINA 1. Observed: Atmosphere
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O A significant upward
trend

O 2015 (10.5°C) was the
warmest year since 1951

O 1.3°C warmer than the
normal

Annual average precipitation anomalies of CHINA
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0 No obvious trend

O Significant interannual
change

O 649.1 mm in 2015
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1. Observed: Cryospherer
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Retreat of Glacier No. 1 in head water of

Urumagi River, Tianshan Mountains
Separated in 1994

- Retreat since LIA and 1962
B i QHHJ of CHINA 2012



1. Observed: Cryosp ere

R

44d70fag




||||||||||||ﬂ|ﬂlﬂ "” ||| 1. Observed: Cryosphere
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SRl Change in permafrost temperature
L e olong the Tibet Highway during
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B Rising rate higher in mountains than the lower area



1. Observed: Hydrosphere

Global Sea-Level Raising (1993 — 2015), with annual cycle
removed from the data
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Global sea level of 2015 was the highest ever recorded by satellites




1. Observed: GHGs

The concentrations of CO, have increased to levels
unprecedented in at least the last 800,000 years.
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1000 years before the present (Luthi et al.,2008, NOAA

B In 2014, globally averaged CO,, CH, and N,O are 397.7ppm,
1833ppb and 327ppb, increased by 43%, 154% and 21%
compared to the pre-industrial times, respectively

B In March 2015: Mauna Loa over 400ppm, SH too!




2. Climate response to the Earth's energy
balance

MTotal radiative forcing Is positive, and

has led to an uptake of energy by the climate
system.

B The largest contribution to total radiative forcing
IS caused by the increase Iin the atmospheric
concentration of CO, since 1750




2. Earth's energy balance
NN It
170fad (g STnoLmAnG Radiative forcing by emissions and drivers COTREK

C02 p rOVI d eS drivers confiden?e

T T [ T 12 | T I
largest R e |
| | | ‘ _
2 s | | I B ' &
g Halo- l : ‘ I |
oy FC | H
2 daibens HCFCs | | l—o-'l : |
g | |
2 NoO N,O | ! | ‘ 21| VH
o b - | | l | |
[*) | | | |
g co | | IM l ' e [
-4F |
8 2 | | |
£|5 NMVOC . | l., [ x 0151 ™
T B | | | '
g NO, ' e ' ' 0.15[-034t003]| M
& ' | | | l
3 l |
= Aerosols and I ' ;
§ precursors B BN A s
B : | | \ | |
ersor v Cloud adjustments | ) ' : 0.55 [-1.33 to -0.06]
and irhon) | p | ! SR R =
T
Albedo change ' : | 0051 M
due to land use ' ‘ :
— , .
5 Changes in | | | M
3 solar irradiance | | |
3]
) H
Total anthropogenic 2
RF relative to 1750 8
20100.85]| N
L L l

Total anthropogenic RF for 2011 was 2.29 [1.13~3.33] W m~, 43%
higher than that in AR4 for the year 2005



2. Earth's energy balance

zone pollut|o Particulate
controls matter controls
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Schematic diagram of the impact of pollution controls on

specific emissions and climate impact.
Solid black line indicates known impact; dashed line indicates uncertain impact.




W 2. Earth's energy balance
o W

orldwide Effects

atmosphere, land, ocean

extreme events

water cycle

sea ice, glaciers, ice sheets
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global mean sea level

Human influence on the climate
system iIs clear )

el on climate chanee



Attribution 2. Earth's energy balance

Attribution of change in annual mean temperature
In CHINA during 1961-2005

Scaling factor
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(Xu et al., 2015)



Acttribyution 2. Earth's energy balance

Anthropogenic forcing increased the probability of the high
temperature event in spring in Northern CHINA
Attribution of 2014 spring high temperature event in China
2014 spring, the 39 warmest year in Northern

China. The maximum temperature in May
exceeded 40C

Without anthropogenic forcing, climate models
could not reproduce the increased high
temperature in recent years in Northern China

2014 Ta=2C

» Only with NAT, the probability is 2.31%
(once every 43.3years)

» With anthropogenic forcing (All-2014), the
probability is 25.7% (once every 3.9 years)

(Song et al., 2015)



3. Continued emissions will cause further
warming and changes in all components of
the climate system




Global average surface temperature change
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The contrast in precipitation
between wet and dry regions
and between wet and dry
seasons will increase, [..]

Mean over
2081-2100

3. Projection

Relative to 1986-2005,
global mean surface
temperature will likely
Increase 0.3-0.7°C for the
period 2016-2035, and
0.3-4.8°C for the period
2081-2100
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B Itis very likely that heat waves will occur with higher frequency and duration.
B Occasional cold winter extremes will continue to occur.

Sillmann et al., 2013
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Global
Climate extremes
precipitation

generally increases faster than
total wet-day precipitation

Sillmann et al., 2013



3. Projection

Area ratios affected by global extreme high temperature
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Wang et al., 2015



3. Projection
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B Decrease in cold nights and days and increase in warm nights and days

B Changes in nighttime indices are stronger than in daytime indicas
Zhou et al., 2014




3. Projection

Projected maximum duration days of heat wave in May-

September in  CHINA by multi-models at mitigation targets of
1.5°C, 2.0 °C, 2.5°C, 3°C, 3.5°C, 4°C, 4.5°C and 5°C, (Refers to
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3. Projection

Projected heavy precipitation in May-September in CHINA by
multi-models at mitigation targets of 1.5°C, 2.0 °C, 2.5°C, 3°C,

3.5°C, 4°C, 4.5°C and 5°C (Refers to 1971-2000)
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The white fonts are for the R99p averaged over China (relative to 1971-2000



3. Projection
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IPCC 2013, Fig. SPM.10
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“The emission pledges submitted to the Paris climate summit avoid the
worst effects of climate change (red), most studies suggest a likely
temperature increase of about 3 ° C (brown)

Yata: CDIAC/GCP/IPCC/Fuss et al 2014
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3. Projection
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3. Projection

Projections for CHINA
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ome Issues concerned

4.

Definition of 1.5°C:

B Temporal scale: 1750-2100

B Spatial scale: global
B Overshooting permitted

Global mean temperatures above pre-industrial levels

Forecast rise by
2060 if current
sions levels

Forecast warming+
by 2100 even if all
COP2=1 pledges are
implemented

Temperature rise
expected to
surpass 1°Cin

Average
temperature

Warming =4
emissions —"educi’ ion policies.

governments to * nold increase in
ana states at risk

clobal average temperature below
2°C above pre-industrial levels”™

ndustrial revolution began — is difficult.

*Accurate assessment of texnperatures 1750S — when i

To overcome problem, climatologists use average temperat:
TUnited Nations Synthesis report on aggregate effect of Intended Nationally Determined

Contributions (INDCs)

ures recorded between 1850 and 1goo.




Climate sensitivity and uncertainty of climate models

HadGEM2-ES = RCP85
IPSL-CM5A-LR RCP60
MIROC-ESM-CHEM RCP45
NorESM1-M — RCP26
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Large difference exists in different models to project the time
period when global temperature reaches 1.5°C or 2°C.



Contributions to uncertainty of surface temperature projections

Internal variability Model uncertainty Scenario uncertainty

1st decade
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9th decade

(Hawkins & Sutton, 2009)



Thank you!



