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2. Key results on Climate Change (rromipccandwmo)
3. The role of WMO; World Climate Programme

The climate system

Changes in solar inputs Changes in the atmosphere: Atmosphere

, circulation

Climatology : A Science for Understanding, Monitoring and
Predicting the State of the Climate

Climate is described using
statistical analysis of
meteorological data

1

;. Changes in the ocean:
,  circulation, sea level, biochemistry

Modern development of climatology includes extensive use
of computer models for climate simulations and predictions
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Climatology
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Data Sources

Surface & Ocean in situ
observing networks

Upper-air networks

Surface remote sensing
(Radar) networks

Airborne observations

Satellite

@ WMO OMM

Climate Variability and Climate
Change
* Climate varies on annual to decadal time scales
—> Climate Variability

* Changes occurring on extended time-scale (
over more than a decade) refer to a changing
of the average state of the climate

-> Climate Change (IPCC)

@ WMO OMM
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2. Key results on Climate Change (frompccand wmo)
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Intergovernmental Panel on Climate Change
(IPCC)

The Intergovernmental Panel on Climate Change (IPCC) is the leading
international body for the assessment of climate change.

Provide the world with a clear scientific view on the current state of
knowledge in climate change and its potential environmental and socio-
economic impacts

It was established by the United Nations Environment Programme
(UNEP) and the World Meteorological Organization (WMO) in 1988
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Intergovernmental Panel on Climate
Change (IPCC)

* The IPCC Working Group | (WG I) assesses the physical scientific aspects

of the climate system and climate change. The main topics assessed by WG I include:
changes in greenhouse gases and aerosols in the atmosphere; observed changes in air, land and ocean
temperatures, rainfall, glaciers and ice sheets, oceans and sea level; historical and paleoclimatic perspective on
climate change; biogeochemistry, carbon cycle, gases and aerosols; satellite data and other data; climate models;
climate projections, causes and attribution of climate change.

The IPCC Working Group Il (WG II) assesses the vulnerability of socio-
economic and natural systems to climate change, negative and positive

consequences of climate change, and options for adapting to it. italso takes
into consideration the inter-relationship between vulnerability, adaptation and sustainable development. The
assessed information is considered by sectors (water resources; ecosystems; food & forests; coastal systems;
industry; human health) and regions (Africa; Asia; Australia & New Zealand; Europe; Latin America; North America;
Polar Regions; Small Islands).

The IPCC Working Group Il (WG Il1) assesses options for mitigating
climate change through limiting or preventing greenhouse gas emissions
and enhancing activities that remove them from the atmosphere. the main

economic sectors are taken into account, both in a near-term and in a long-term perspective. The sectors include
energy, transport, buildings, industry, agriculture, forestry, waste management. The WG analyses the costs and
benefits of the different approaches to mitigation, considering also the available instruments and policy measures.
The approach is more and more solution-oriented.

Climate Change 2013: The Physical Science Basis

Working Group | contribution to the IPCC Fifth Assessment Report

or. Policymakers
; Qin Dahe
Thomas Stocker

Part 1 of IPCC AR5 released on 27 September 2013

ranet on climate change wHo UNEF
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Observed indicators of global climate change
(IPCC-5AR, 2013)
Observed Changes and their Causes

Human influence on the climate system is clear, and recent anthropogenic emissions of green-
house gases are the highest in history. Recent climate changes have had widespread impacts
on human and natural systems. {1}

Observed changes in the climate system

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, and sea level has risen. {1.1}

Impacts of climate change

In recent decades, changes in climate have caused impacts on natural and human systems on
all continents and across the oceans. Impacts are due to observed climate change, irrespec-
tive of its cause, indicating the sensitivity of natural and human systems to changing climate.
{1.3.2}

(@} WMO OMM

Observed indicators of global climate change

Observed globally averaged combined land and ocean
(a) surface temperature anomaly 1850-2012

6T
Annual average

Decadal average

Temperature anomaly (°C) relative to 1961-1990
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Globally averaged greenhouse gas concentrations
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Future climate change

(a) Global average surface temperature change
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Key finding from WMO annual
climate reports 2015 and 2016
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Global Temperature change from pre-industrial period
1.4

12 * Jan
1.0
0.8
0.6
0.4
0.2
0.0

-0.2

Global temperature anomaly from pre-industrial (deg C)

-0.4
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

{2) wmo omm

Rise in global temperatures is accelerating

Sept
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Global temperature anomalies; January-September 2016
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Arctic Sea ice : Record low in October 2016

Average Monthly Arctic Sea Ice Extent
October 1979 - 2016
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National Snow and Ice Data Center

Global sea level continue raising

GMSL from TOPEX/Poseldon Jason 1 and Jason-2 satelllte altlmeter data
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One of the strongest EI-Nino Event

NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anemaly (degrees C), 1/7/2016
(white regions indicate sea—ice)
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WMO OMM
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3. The role of WMO; World Climate Programme
(WCP)

I {2) wmo omm

The role of WMO ; world Climate Programme (WCP)
International collaboration on climate data and analysis

v On provision and exchange of climate data sets

v' For guidance on assessing climate change nationally and
globally

v’ Training and capacity development

VAR
I {2) wmo oMM
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Data Rescue, Quality Control
Homogenization, and Analysis of Climate Extremes

03/08/2006

WMO Guide to Climatological Practices

Guide to Climatological Practices

6 Chapters

. Climatology

Climate Observations and networks

Climate Data Management

Characterizing climate from data sets
Statistical methods for analysing climate data
Climate services and products

R N

http://www.wmo.int/pages/prog/wcp/ccl/guide/guide_climat_practices.php

{if WMO OMM
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4 research questions on
Climate & Weather Extremes

Are existing observations sufficient What are the relative roles of

to underpin the assessment of R : : large-scale, regional and local scale
extremes? g %f processes, as well as their
; 4 interactions, for the formation of

extremes?

What are the contributors to
observed extreme events and to
changes in the frequency and
intensity of the observed extremes?

Are models able to reliably
simulate extremes and their
changes, and how can this be
evaluated and improved?

@ WMO OMM WCRP b

World Climate Research Programme|

WMO Research Award for Young Scientists

Since 1970, the Award has been
granted annually by WMO in order
to encourage young scientists,
particularly in developing
countries, to

undertake outstanding research
work in all fields of meteorology
and hydrology. The award has been
granted to young scientists from
more than 20 different countries.

http://public.wmo.int/en/about-us/awards/wmo-research-award-young-scientists

(if WMO OMM
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WEATHER CLIMATE WATER

TEMPS CLIMAT EAU

Thank you
Terima kasih

| S

obaddour@wmo.int

WMO OMM

World Meteorological Organization
Organisation météorologique mondiale
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