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Establishment

1 Prior to the establishment of IPCC, growing number of literatures
Il ndi cate the Earthoés cli mate sys
GHG concentration in atmosphere

I Independent, objective, fair and transparent assessment of the
state of global climate system is required

1 For this reason, United Nations General Assembly (UNGA) 42
proposed the establishment of IPCC and in 1988 IPCC was

established under WMO and UNEP

I The IPCC provides such assessment and this becomes the
source of information particularly to policy makers and UNFCCC

. Causes of climate change

. Potential impacts on built and natural systems and socio-
economic

. Possible response options
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IPCC had produced 5 Assessment Reports plus several other
speC|aI reports mcludmg the recently released SREX & SRREN.
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IPCC Assessment Process

o R Key « Rules » for [PCC Work

outline of report

WG/ IPCC
accepts/approves
Governments, Report and SPM
organisations
nominate experts

F— g + COMPREHENSIVE - all the latest relevant scientific,

Bureaux salet Authors Government

Reviewor oM | technical and socio-economic iterature published
Wordwide is assessed
prepare + BALANCED - ifering views are eflected i the
Authors e reports
Fhorder & Expert and + OPEN - selection of authors from all countries and
i relevant discipline, wide review process by experts
and governments

+ TRANSPARENT - strict clear procedures

iDCC ) &
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f greenhouse gases, aerosols

%ﬂ The Physical
Science Basis
Scenarios of future concentrations
of greenhouse gases and aerosols

Mitigation
of
Climate Change

Mitigation
\ Policy options

Adaptation

Assessment of observations,
processes and models

Climate Change
Impacts,
Adaptation and
Vulnerability

Projections of future climate:
The response, global, regional

Courtesy of KevinTrenberth
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Key SPM Messages

19 Headlines

on less than 2 Pages

14 Chapters, Atlas
> 1,140,000 words
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Observation
Chapter 1 Introduction Ch 2’ 3’ 4’ 5

Chapter 2 (Observations : Atmosphere and Surface

Chapter 3 Dbsarvations: Ocean

Chapter 4  Observations: Cryosphere D rlve rS
Chapter 5 Information from Palecclimate Archives Ch 6 y 7 y 8

Chapter & Carbon and Other Biogeochemical Cycles

Chapter 7 Clouds and Aerosols

Chapter 8  Anthropogenic and Natural Radiative Forcing U n d e rStan d I n g
Chapter 9 Evaluation of Climate Models C h 9 . 1 O

Chapter 10  Detection and Attribution of Climate Change: from Global to Regional

Chapter 11  Mear-term Climate Change: Projections and Predictability

Chapter 12 Long-term Climate Change: Projections, Commitments and Imeversibility P rOJ e Ctl O n S

Chapter 13 Sea Level Change Ch 11’ 12’ 13’ 14

Chapter 14 Climate Phenomena and their Relevance for Future Regional Climate Change
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Treatment of Uncertainty. -

Limited evidoNeg

Low agreement
RSt evidence

Evidence (tyfgamount, quality, ggnsistency) )

Term* Likelihood of the outcome
Virtually certain 99-100% probability

Very likely 90-100% probability

Likely 66—100% probability

About as likely as not 33-66% probability

Unlikely 0—33% probability

Very unlikely 0—-10% probability
Exceptionally unlikely 0—1% probability




Statement / Headlini %
of IPCC WG1 AR5 SPM

Warming of the climate system is
unequivocal, and since the 1950s, many
of the observed changes are
unprecedented over decades to
millennia. The atmosphere and ocean
have warmed, the amounts of
snow and ice have diminished, seza level
has risen, and the concentrations of
greenhouse gases have increased

GNSS4SWEC 1st Summer School, 9/10/20Bdirgaria



Observed changes: Obs. Capability

-f‘f )\ satellites
£3 \ ' .
| % [ rodets ¥ In-situ: new ones,
b ' 250 i data rescuration,
> : _
' e i) new processing;
plothaliopna . . Data gaps in un-
l ——— aircraft (chemistry) :
- aircraft developed countries

o - v Y
e 1 . and data continuity
S e R SR in climate record!
. —___in-situ air chemistry
S aine Gbsonvagons (6.5, sea surface tomperatire. procpiaton) ) IEESI IRl
&@l increasing, but
reaching the life

time!

1880 1900 1920 1940

A

First Yoar of Temperatum Ramed
In GHON-Daily Db aso

A

8

What is the role of
GNSS obhs?

7

-
[~

'Number of ealsl?; data sources used

12




i
3
b=
=
=
#
o
=
b
| =
e
m
]
3
b
a
=
2

Observed changes: Surface T

Observed globally averaged combined land and ccean

surface temperature anomaly 1850=2012

Annual average

0.854C (1880-2012)

Decadal average

GNSS4SWEC 1st Summer School, 9/1v
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(b) Observed change in suface temperature 1901-2012
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Global Mean Surface Temperature
has increased since the late 19th
century.

Each of the past three decades
has been successively warmer at
the Earth’s surface than all the
previous decades, and the first
decade of the 21st century has
been the warmest.

Almost the entire globe has
experienced surface warming.




Observed changes: Humidity
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Figure 2.30 | (a) Trends in surface specific humidity from HadISDH and NOCS over §S
1973-2012. Trends have been calculated only for those grid boxes with greater than
70% complete records and more than 20% data availability in first and last decile

Figure 2.31 | (g) Trends in column integrated water vapour over ocean surfaces from
Special Sensor Microwave Imager (Weniz et al, 2007) for the period 1988-2010.
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U Limited number of GNSS stations (~100) for trend!
U Data gaps over African and S.A.




Observed changes: Precipitation

Observed change in annual precipitation over land
1901- 2010 1951- 2010

=2.5 0 2.5
(mm yr' per decade)

Figure SPM.2 | Maps of observed precipitation change from 1901 to 2010 and from 1951 to 2010 (trends in annual accumulation calculated using the

Wetter region gets more wetter and drier gets more
drier since the second half of the 20t century!
(“Rich get richer, poor get poorer”)

Burgaria




Observed changes: Warming indicators

Air Temperature
in the lowest fow Km (froposphere)

: ' Marine Air Temperature

Temperature

Cryosphere

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.

Burgaria
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FAQ 2.1, Figure 2 | Multiple independent indicators of a changing global climate. Each line represents an independently derived estimate of change in the dimate
element. In each panel all data sets have been normalized to a common period of record. A full detailing of which source data sets go into which panel is given in the &
Supplementary Material 2.5M.5.




Observed changes: Extremes
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Anthropogenic

MNatural

Drivers

Radiative forcing of climate between 1750 and 2011, fidence
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Radiative Forcing (W m™)




Earth has been in radiative imbalance,
with more energy from the sun entering
than exiting the top of the atmosphere,

since at least circa 1970. It is virtually

certain that Earth has gained substantial

energy from 1971-2010.

.
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The atmospheric concentrations of carbon
dioxide, methane, and nitrous oxide have all
iIncreased since 1750 due to human activity.

Fig. 6.11



Understanding

U Understanding recent changes in the
climate system results from combining
observations, studies of feedback
processes, and model simulations.

U Evaluation of the ability of climate models to
simulate recent changes requires
consideration of the state of all modelled
climate system components at the start of
the simulation and the natural and

anthropogenic forcing used to drive the
Mo d el S. GNSS4SWEC 1st Summer School, 9/10/2014,

Burgaria 24
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