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SRES SCENARIOS FROM INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE
(IPCC) REPORT

A1 storyline describes a world of very rapid economic growth, low population growth, and rapid 
introduction of new and more efficient technologies.

A2 storyline describes a heterogeneous world; population growth is high and economic growth 
and technological change are slower than in other storylines. 

B1 storyline describes a world with low population growth, rapid change to an information and 
service economy, corresponding to cleaner technology and less reliance on natural resources.

B2 storyline describes a world reliant on local solutions to global problems; population growth is 
moderate, intermediate levels of economic development exist and there is more diverse 

technological change in the A1 or B1 storylines.

Note :   CO2 emissions in the A2 scenario are higher than  CO2 emissions in B2 scenario.



MODELS

PAST

SCENARIOS NUMERICALLINGUISTIC

Past:Historical information, NATIONAL AND LOCAL
Scenario: Present end future times plans INTERNATIONAL, SRES

Model: Numerical prediction of future with scientific, economic, energy, social status, etc 
deductions INTERNATIONAL+NATIONAL



SCENARIO GENERATION

Atmospheric Global Climate Models (GCM)

Coupled Atmospheric-Ocean Global
Climate Models (AOGCM)

Smallest scale ~ 300 km

Global Model 

Regional models (smaller scale ~ 50 km)

•Dynamic: Equations of Physics, 
•Chemistry, Ocean-land-atmosphere interaction
• Input current temp., press, rel. humidity, winds

• Output: Many atmospheric parameters (including temp, precipitation) stepped forward 
in time

DYNAMIC MODEL

UNCERTAINTIES OF DYNAMIC MODELS

• Many variables to work with (Some derived empirically)

Cannot represent sub-grid scale accurately, e.g. clouds are much less than grid scale

Uncertainty in greenhouse gas emissions



CLIMATE CHANGE MODELS

In addition, CC models include possible changes in greenhouse gases: A1, A2, B1, B2 scenarios of  
CO2 and other emissions



SCENARIO GENERATION
STATISTICAL  MODEL

• Statistical Downscaling Models

Regression equation relating predictands (such as temp and rainfall) and predictors (such as 
wind, pressure, humidity),

Equations can apply to varying size scale kilometers, from Jeddah to Riyadh, or to a point, e.g. 
Riyadh Airport

Uses output from GCM (Smallest area ~ 300 km ) and downscale to a smaller area such as 
Riyadh Airport (a point)



METHOD USED TO GENERATE CLIMATE SCENARIOS 
FOR 

THE ARABIAN PENINSULA

Statistical downscaling

WHITE MARKOV process for scenario-past observation matching between predictands (temp 
and rainfall) and predictors, (within 10 % error limits)

Assume that WHITE MARKOV process holds also in the future

GCM Statistical Downscaling Prediction
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KEY STEPS IN THE SDSM.

Data Reliability Control and transformations

Downscale Predictors Selection 

Model Calibration

Data Analysis

Graphing Monthly Statistics

Scenario Generation up to 2100

Advantages and Disadvantages of the Statistical Downscaling

Use of specific scenarios, depending on how the climate system is changing. (Site or locality 
specific). 

Cheap, computationally undemanding

Requires high quality data for model calibration (30 years of historic data ) based on empirical 
relationships which may change. 



PROBLEMS WITH CLIMATE SCENARIOS

Problem 1. Models are not accurate ….
Climate model data cannot be used directly in environmental or social simulation model

Problem 2. Different climate models give different results …
It is difficult to decide which climate model (s) to use

PROBLEMS WITH CREATING CLIMATE SCENARIOS

Problem 3. It is expensive to run many (global/regional) climate model experiments for many 
future emissions

It is necessary to make choices about which emissions scenarios to use

Problem 4. Climate models give results at “undesirable” spatial scale
It is necassry to develop and apply one or more downscaling methods.

Problem 5. The magnitude of future emissions changes
It is not know how emissions of greenhouse gases will increase in the future.



LIMITATIONS

Uncertainty in GCM projections

Assumption are regression equations may not be correct

Precipitation values difficult to predict

Much greater confidence in temperature scenarios

Incomplete station data.



























FREQUENTLY ASKED QUESTIONS ABOUT CLIMATE CHANGE

Is it true that the world is becoming warmer ?

Is the warming anthropogenic or not ?

Is it similar to past climate changes ?

What is the precipitation and atmospheric moisture balance and change ?

Has climate variability, or have climate extremes, changed ?

Are the observed trends continuous consistently ?

What are the effects on WATER RESOURCES ?
What are the SCIENTIFIC information 

and knowledge predictions for future?





1) ARIDITY: It is a permanent natural condition and a stable climatic feature of a region,

2) DROUGHT: It refers to a temporary feature of the climate or to regular but 
unpredictable climatic changes,

3) WATER SHORTAGE: It is understood mostly as a man-made phenomenon reflecting the 
concern with temporary and small area water deficiencies, and

4) DESERTIFICATION: It is a part of an alteration process in the ecological regime often 
associated with aridity and/or drought but principally brought about by human-made 

activities which change the surrounding environment to a significant degree.

BASIC EVENTS
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Diagram illustrating major pathways of changes. Demographic and 
economic growth, and increasingly consumptive life style, drive the 

changes in hydrological cycles and freshwater resources through changes 
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A1 STORYLINE: The A1 storyline and scenario family describes a future 
world of very rapid economic growth, global population that peaks in mid-
century and declines thereafter, and the rapid introduction of few and more 
efficient technologies. Major underlying themes are convergence among 
regions, capacity building, and increased cultural and social interactions, with 
a substantial reduction in regional differences in per capita income. The A1 
scenario family develops into three groups that describe alternative 
directions of technological change in the energy system. The three A1 groups 
are distinguished by their technological emphasis: fossil intensive (A1F1), 
non-fossil energy sources (A1T), or a balance across all sources (A1B).

A2 STORYLINE: The A2 storyline and scenario family describes a very 
heterogeneous world. The underlying theme is self-reliance and preservation 
of local identities. Fertility patterns across regions converge very slowly, 
which results in continuously increasing global population. Economic 
development is primarily regionally oriented and per capita economic growth 
and technological change are more fragmented and slower than in other 
storylines. (3-4   0C).

SRES SCENARIOS FROM INTERGOVERNMENTAL PANEL ON 
CLIMATE CHANGE

(IPCC) REPORT



B1 STORYLINE: The B1 storyline and scenario family describes a 
convergent world with the same global population that peaks in mid-century 
and declines thereafter, as in the A1 storyline, but with rapid changes in 
economic structures toward a service and information economy, with 
reductions in material intensity, and the introduction of clean and resource-
efficient technologies. The emphasis is on global solution to economic, social, 
and environmental sustainability, including improved equity, but without 
additional climate initiatives.  (2  0C)

B2 STORYLINE: The B2 storyline and scenario family describes a world in 
which the emphasis is on local solution to economic, social and 
environmental sustainability. It is a world with continuously increasing global 
population at a rate lower than A2, intermediate levels of economic 
development, and less rapid and more diverse technological change than in 
the B1 and A1 storylines. While the scenario is also oriented toward 
environmental protection and social equity; it focuses on local and regional 
levels.

Note :   CO2 emissions in the A2 scenario are higher than  CO2 emissions in B2 scenario.



GLOBAL AND REGIONAL MODEL

Atmospheric Global Climate (Circulation) Models (GCM)

Coupled Atmospheric-Ocean Global
Climate Models (AOGCM)

GLOBAL MODEL (Smallest scale ~ 300 km) 

REGIONAL MODELS (smaller scale ~ 50 km)

•Dynamic: Equations of Physics, 
•Chemistry, Ocean-land-atmosphere interaction
• Input current temp., press, rel. humidity, winds

• Output: Many atmospheric parameters (including temp, precipitation) stepped forward 
in time

DYNAMIC MODEL

UNCERTAINTIES OF DYNAMIC MODELS

• Many variables to work with (Some derived empirically)

Cannot represent sub-grid scale accurately, e.g. clouds are much less than grid scale

Uncertainty in greenhouse gas emissions



NATIONAL CLIMATE CHANGE MODEL (ISTANBUL METROPOLITAN)



TOPLAM YAĞIŞ MİKTARLARI(2000-2100)
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GİDİŞLER (TRENDLER) ??????

SALINIMLAR (MEVSİMSELLİK) ?

STKASTİKLİK (BELİRSİZLİK) ?
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TOTAL RAINFALL AMOUNT (2000-2100)



LAND USE CLASSIFICATION BY IKONOS 2005



CURRENT WATER SUPPLY BASINS IN And around ıstanbul





BLACK SEA

SEA OF MARMARA
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