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Web source

Portfolio risk analysis and 
optimization, derivatives pricing, 
fraud detection....

FINANCE
Simulate mechanical and 
electronic systems before building 
costly prototypes

ENGINEERING
Simulate the effects and prognosis 
of chemotherapy, radiation, and 
surgery

MEDICINE

Render photo-realistic scenes, 
customer materials, product 
illustrations and videos

ENTERTAINMENT

Weather forecasting,
climate simulations 

WEATHER & CLIMATE OIL AND GAS
Analyze seismic data to find oil and 
gas and determine how to extract it 
in the most efficient way

HPC is now EverywhereΧΦ



Weather and Climate Research

Weather forecasting
climate simulations 

WEATHER & CLIMATE



Some Signatures of the changing climate 
in the Kingdom of Saudi Arabia



Jeddah: NOV 2009

Some extreme weather events in Saudi Arabia

Riyadh: MAY 2010

Jeddah: JAN 2011 Tabuk: Feb 2013

Aseer: 2012 Jeddah: NOV 2017



Establishment of CECCR

In 2010, King Abdulaziz University established 

Center of Excellence for Climate Change Research 
(CECCR)

CECCR is unique in Saudi Arabia and in the Arab 
Region 



Vision of CECCR
To be a leading center 
of excellence for 
climate change 
research both on 
local and regional 
levels.

Mission of CECCR
To study climate 
change and its 
possible impacts on 
the society and to 
provide  
consultations for the 
decision makers.

Strategies of CECCR

ÅBuild climate database.
ÅDevelop and utilize Global and Regional Climate Models.
ÅStudy the future projections of climate and its possible impacts 
ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ǘƘŜ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎΣ ǘƘŜ ŀƎǊƛŎǳƭǘǳǊŜΣ Χ ŜǘŎΦ
ÅProvide seasonal, annual and decadal prediction (projection).
ÅOffer scientific consultations for climate change impact and 
mitigation studies.



History of Numerical Weather Prediction 
Numericalweatherpredictioninvolvesprofessionalsfrom multidisciplinaryfields.

http://celebrating200years.noaa.gov

ÇJohn Von Neumann, a mathematician, built first
computer(ENIAC)in 1946.
ÇJule Charney, a meteorologist, joint with Neumannto
construct first 1-day weather prediction in April, 1950 on
ENIAC(took 24hours).
ÇThe1st globalmodelbecameoperationalin 1974.

JohnVon Neumann with ENIAC

The idea of RichardsonάŦƻǊŜŎŀǎǘŦŀŎǘƻǊȅέis
the currentparallelcomputationin HPC.

ÇIt took 6-weeksto computeonly6-hoursprediction.
ÇRichardsonanticipateda άforecast factoryέwhere
he estimated 64,000 human (computer) each
responsiblefor a small part of the globe, in order to
predictweatherconditions.

Ç In 1922, LewisFryRichardsonmadefirst predictionby hand.

Richardson Forecast Factory


