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Climatology : A Science for Understanding, Monitori ng and  
Predicting the State of the Climate WMO

Modern development of climatology include extensive use 
Of computer models for climate simulation and predictions 

Climate is described 
/studied  using 
statistical analysis of 
meteorological data

Climatology



WMO Global Observing Systems

� World Weather Watch - Global 
Observing System (GOS, 1963), WMO 
backbone system

– Surface & Ocean in situ 
observing networks

– Upper-air networks
– Surface remote sensing 

(Radar) networks
– Airborne and observations
– Satellite constellations





GOS Space-based development
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Characterizing the Climate System
Essential Climate Variables Climate System Monitori ng (ECVs)

Atmospheric:  15 surface, 
upper air, and composition 
ECVs

Oceanic:  19 surface and sub-
surface ECVs

Terrestrial:  16 water and snow 
related, land cover, biomass 
ECVs River discharge, Water use, Ground water, 

Lake Levels, Snow cover, Glaciers and ice 
caps, Ice sheets, Permafrost, Albedo, Land 
cover (including vegetation type), Fraction of 
absorbed photosynthetically active radiation 
(fAPAR), Leaf area index (LAI), Above-ground 
biomass, Soil carbon, Fire disturbance, Soil 
moisture, Terrestrial biodiversity and habitat 
properties9

Terrestrial

Surface[3]:       Sea-surface temperature, Sea-
surface salinity, Sea level, Sea state, Sea ice, 
Surface current, Ocean colour (for biological 
activity), Carbon dioxide partial pressure, 
Ocean acidity, 
Sub-surface:  Temperature, Salinity, Current, 
Nutrients, Carbon dioxide, partial pressure, 
Ocean acidity, Oxygentracers, Phytoplankton; 
Marine biodiversity and habitat properties[4]

Oceanic

Surface[1]:Air temperature, Wind speed and 
direction, Water vapour, Pressure, 
Precipitation, Surface radiation budget.
Upper-air: Temperature, Wind speed and 
direction, Water vapour, Cloud properties, 
Earth radiation budget (including solar 
irradiance).
Composition: Carbon dioxide, Methane, and 
other long-lived greenhouse gases, Ozone and 
Aerosol, supported by their precursors[2]

Atmospheric

Essential Climate VariablesDomain

WMO



� Modern Archiving Systems
� Large and adequate Storage Facilities
� Protection of storing Facilities (Backup)
� Data Recovery and Digitisation
� Training

DAta REscue (DARE)



Investing in maintaining national 
climate observation networks

Training  and Training …

Capacity Building for developing countries
A must for adaptation

WSD, Geneva 20 October 2010

WMO



Data Management for Climate: Concept

� Quality Longevity (permanence) Lineage 

Courtesy by  Bruce Bannerman, Bureau of Meteorology, Australia; CCl Expert Team on Climate Data Management



Climate Variability and Climate Change

� Weather varies on daily time scale. Climate 
varies on longer time scales monthly, seasonal 
to inter-annual

� Climate Variability

� Changes occurring on decade or more refers to 
a changing of the average state of the Climate

���� Climate Change



El Nino - LaNinaWMO

Neutral

ElNino
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ElNino/LaNina impacts 
WMO

ELNINO LANINA



Climate Change
Observational evidence (IPCC-2007)

• Warming of the climate system is unequivocal
• increase in global  average air/ocean temperatures, rising global average sea level, 
• widespread melting of snow and ice

• Globally the Earh Surface Temperature has increased by  +0.74°C in the 
past 100 years

WMO



� Model simulations that include estimates 
of natural and anthropogenic forcing are now 
able to reproduce large scale aspects of the 
observed surface warming over the past 
century.

� http://www-

pcmdi.llnl.gov/ipcc/about_ipcc.php

Evidence from model simulations

WMO



Physical and biological systems
Observational & Statistical finding

29.000 data series on physical and biological systems (from 75 studies) 

���� 89% consistent with the changes expected as a result of global  warming

Tundra, boreal forest, mountain, 
mediterranean-type, mangroves, salt
marshes, coral reefs and the sea-ice

low-lying coasts, water resources in 
some dry regions at mid-latitudes and in 
the dry topics and in areas dependent on 
snow and ice melt, 

Agriculture in low-latitude regions, 

Human health in areas with low adaptive 
capacity.

����The Arctic, Africa, small islands and 
Asian and African megadeltas. 

WMO



Green House Gazes in the Atmosphere
WMO



CO2 

CH4

In 2008 CO2 Concentration in the atmosphere  was 385.2 ppm, 38% higher than the 

pre-industrial time. 85% of the increased radiative forcing over the past decade

WMO



WMO in The United Nations System

International
Court

of Justice

General
Assembly

Economic and 
Social Council

Security
Council

Secretariat Trusteeship
Council

� Main and other
sessional committees

� Standing committees 
and ad-hoc bodies

� Other subsidiary organs
and related bodies

� UNRWA

� IAEA

� INSTRAW
� UNCHS
� UNCTAD
� UNDCP
� UNDP
� UNEP
� UNFPA
� UNHCR
� UNICEF
� UNIFEM
� UNITAR
� UNU
� WFC

� UNTSO
� UNMOGIP
� UNFICYP
� UNDOF
� UNIFIL
� UNIKOM
� UNAVEM  II
� ONUSAL
� MINURSO
� UNPROFOR
� UNOSOM  II
� UNOMIG
� UNOMIL
� UNMIH
� UNAMIR
� UNMOT

� WFP
� ITC

� Military Staff Committe
� Standing committees

and ad-hoc bodies

� FUNCTIONAL 
COMMISIONS

� REGIONAL 
COMMISSIONS

� SESSIONAL 
AND  STANDING
COMMITTEES

� EXPERT, AD-HOC AND 
RELATED BODIES

� ILO
� FAO
� UNESCO
� WHO

World Bank Group
� IBRD
� IDA
� IFC
� MIGA

� IMF
� ICAO
� UPU
� ITU
� WMO

World Meteorological
Organization

� IMO
� WIPO
� IFAD
� UNIDO
� WTO

� UN programmes and organs (representative list only)

� Specialized agencies and other  autonomous organizations      
within the system

� Other commissions, committees and ad-hoc related bodies





� The years 2001–2012 were all among the top 13 
warmest years on record.

� The 2012 global land and ocean temperature 
anomaly was only 0.1°C less than the record high 
value observed in 2010

Climate in 2012  Global Temperature



Climate in 2012 : Temperature Worldwide



Climate in 2012 : Major impacts



STATE OF GREENHOUSE GASES IN THE
ATMOSPHERE

� Globally averaged mixing 
ratios of carbon dioxide 
(CO2), methane (CH4) and 
nitrous oxide (N2O) reached 
new highs in 2011,

� The globally averaged CO2 
mixing ratio in 2011 reached 
390.9±0.1 ppm, which is 40 
per cent higher than the pre-
industrial level (before 1750),

� The annual increase from 
2010 to 2011 was 2.0 ppm, 
which is higher than the 
average growth rate for the 
1990s (~1.5 ppm/yr).



Sea Ice depleting quickly
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Mission & Objectives

World Climate Research Programme coordinates international 
climate research to improve: 

(1) climate predictions and 
(2) our understanding of human influence on climate 

“for use in an increasing range of practical applic ations of direct 
relevance, benefit and value to society”

(WCRP Strategic Framework 2005-2015).





World Climate ConferenceWorld Climate Conference--33

Aug 31 Aug 31 –– Sept 4, 2009, GENEVA Sept 4, 2009, GENEVA 



WCC-3 High-level Declaration
(approved on 3 September 2009)

DO 1 We, Heads of State and Government, Ministers and Heads of Delegation present at the High-level Segment 
of the World Climate Conference-3 (WCC-3) in Geneva, noting the findings of the Expert Segment of the 
Conference;

OP 1 Decide to establish a Global Framework for Climate Services(hereafter referred to as “the Framework”) to 
strengthen production, availability, delivery and application of science-based climate prediction and services;

OP 2 Request the Secretary-General of WMO to convene within four months of the adoption of the Declaration 
an intergovernmental meeting of member states of the WMO to approve the terms of reference and to endorse the 
composition of a task force of high-level, independent advisors to be appointed by the Secretary-General of the 
WMO with due consideration to expertise, geographical and gender balance;

OP 3 Decide that the task force will, after wide consultation with governments, partner organizations and relevant 
stakeholders, prepare a report, including recommendations on proposed elements of the Framework, to the 
Secretary-General of WMO within 12 months of the task force being set up. The report should contain findings 
and proposed next steps for developing and implementing a Framework. In the development of their report, the 
taskforce will take into account the concepts outlined in the annexed Brief Note;

OP 4 Decide further that the report of the task force shall be circulated by the Secretary-General of WMO to 
Member States of the WMO for consideration at the next WMO Congress in 2011, with a view to the adoption of 
a Framework and a plan for its implementation; and

OP 5 Invite the Secretary-General of WMO to provide the report to relevant organizations, including the UN 
Secretary-General.

Decide to establish a 
Global Framework for Climate Services
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Components of 
Global Framework for Climate Services
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