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What is the Driving Force of the Climate system

Source: Met Office rom http://www.metoffice.gov.uk/news/in-depth/weather-and-climate, 

"Contains public sector information licensed under the Open Government Licence v1.0"
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What is the Driving Force of the Climate system
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IntroductionProxy Data – Historical CO2 concentration

Over 400,000 years, and even longer, levels of carbon dioxide (CO2) have risen and fallen 
from about 180 parts per million to 280, varying from colder in the Ice Ages to warmer 
in interglacial periods.

Source: CO2.earth. https://www.co2.earth/co2-ice-core-data

Ice core records globally agree on these levels, and they match 
instrumented measurements from the 1950s onwards, confirming their 
reliability.
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GMAO Animation Simulating the Transport of Aerosols with GEOS-5

Source: NASA, Goddard Space Flight Center, you can access it through:https://gmao.gsfc.nasa.gov/animations/pre-2015/aerosols_geos5-2.php
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IntroductionIs the climate changing?

➢ The Earth's average surface temperature has increased by more than 1.0°C since the late 1800s
➢ Human-caused greenhouse gas emissions are responsible for the observed warming.
➢ The last Ice Age was about 6°C colder than today.

Source: WMO, Eight warmest years on record witness upsurge in climate change impacts. https://public.wmo.int/en/media/press-release/eight-warmest-years-record-witness-upsurge-climate-change-impacts

Past 8 years are the 

warmest in records
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IntroductionIs the climate changing?

Source: NASA Climate Change, This image was presented by Gavin Schmidt during a seminar on Challenges and future prospects for climate modeling. 
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IntroductionIs the climate changing?

Source: NASA Climate Change, This image was presented by Gavin Schmidt during a seminar on Challenges and future prospects for climate modeling. 

Source: Google Maps, This image was taken by Virginia Kelly in September 2020
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Source: Met Office, How is climate linked to extreme weather?
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IntroductionGeneral Circulations Models (GCMs)

General circulation models (GCMs) are mathematical 
models capable of representing physical processes of 
the atmosphere and ocean to simulate response of 
global climate to the increasing greenhouse gas 
emission (IPCC, 2013).

A simplified representation of part of the domain of a GCM illustrates 

some important components and processes

Image:  Tapio Schneider/Kyle Pressel/Momme Hell/Caltech
Image: H. Goose et al., réf., licence CC-BY-NC, the image is modified by escwa
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Introduction

Essential Climate Variables: Generated per Grid Box 

Essential Climate Variables by GCOS, available through https://gcos.wmo.int/en/essential-climate-variables/table

Essential Climate Variables (ECV) datasets provide the empirical evidence 
needed to understand and predict the evolution of climate
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IntroductionThe Evolution of Climate Models

Image:  IPCC AR5 FAQ 12.1 and https://news.ucar.edu/sites/default/files/news/2011/predictFlow2.jpg

AMIP CIMP1-2 CIMP3 CIMP5 CIMP6
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IntroductionThe Evolution of Climate Models

Image:  FAR (IPCC, 1990), SAR (IPCC, 1996), TAR (IPCC, 2001a), and AR4 (2007).

Geographic resolution characteristic of the generations of 
climate models used in the IPCC Assessment Reports
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RCM results for the Mashreq domain for the ensemble of six SSP5-8.5 projections compared to the baseline period 1995-2014

Source

متوفر بالعربية

Available in Arabic

riccar.orgMean temperature 
change (°C)

Mean precipitation 
change (mm/month)
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Analysis for sub-regions, river basins and recharge areas in the Mashreq Domain

Location map showing river basins and recharge areas 
identified for highlighted analysis

Summary of projection results for the Euphrates river headwaters

Note: The background colours on the map indicate topography where brown shows higher elevations and green designates lower elevations. 

Location map showing sub-region areas identified for 
highlighted analysis
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https://riccar.org/
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RICCAR Data Portal
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RICCAR Knowledge Resources
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Vulnerability Assessments of the water and agriculture sectors to Climate Change in the Arab region

Vulnerability assessment of the 
water sector to climate change in 
Jordan

E/ESCWA/CL1.CCS/2022/RICCAR/TECHNICAL REPORT.16

https://www.unescwa.org/publications/vulnerability-
assessment-water-sector-climate-change-jordan

Directives de gestion des bassins 
versants et de leur résilience à 
lʼépreuve du climat : bassins 
versants algérois
E/ESCWA/CL1.CCS/2022/RICCAR/Technical Report.13

https://www.unescwa.org/publications/directives-de-
gestion-des-bassins-versants-et-de-leur-résilience-à-
lʼépreuve-du-climat

Jordan

Algerois watershed, Algeria
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Major Sand and Dust Storms Events Over the Arabian Peninsula

SDS Mapping using MODIS MYD021KM Products
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ESCWA at COP 28
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ESCWA at COP 28

All events are United Arab Emirates time (GMT +4)E/ESCWA/CL1/2023/0911
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