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Climate Change is Global
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In 1996, the IPPC began the development of a new set of
emissions scenarios (����), effectively to update and �����	� 
�� ����
�	�������. Four different narrative �
�������� ��������������� ��� were
developed to describe consistently the relationships between the forces
driving emissions and their evolution.

������	�������

������������Describe a future world of very rapid economic growth, low
population growth and rapid introduction of new and more efficient
technology.  Major underlying themes are economic and cultural 
convergence and capacity building, with a substantial reduction in regional 
differences in per capita income. In this world, people pursue personal 
wealth rather than environmental quality.  

���������: Describe a very heterogeneous world. The underlying
theme is that of strengthening regional cultural identities, with an
emphasis on family values and local traditions, high population growth, 
and less concern for rapid economic development.

·���������Describe a convergent world with rapid change in economic
structures, "dematerialization" and introduction of clean technologies. The
emphasis is on global solutions to environmental and social sustainability, 
including concerted efforts for rapid technology development, 
dematerialization of the economy, and improving equity. 

·���� ��� Describe a world in which the emphasis is on local solutions
to economic, social, and environmental sustainability. It is again a 
heterogeneous world with less rapid, and more diverse technological
change but a strong emphasis on community initiative and social 
innovation to find local, rather than global solutions. 
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SRES Scenarios
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A1B, A1T and A1FI are variations of main A1 SRES: fossil intensive (A1FI), 

non-fossil energy sources (A1T), or a balance across all sources (A1B)
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Climate Change is Global, but …

Climate Change Impacts are Local
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Regional Nature of Climate Change

• �# ���������/��
• �/��0� �)���12��#*!1! 0

• �3�!/�1 ���
• ��#� #1��0� �)�
• 4�)#2�4�#1 5
• �2��30

���/!6! # !�2"��!2��"
#2��
�)6��# ���

���
��� ����
����������
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The Problem of Scale

• ��
��
����
�������������
���
– Global

– Regional

– State/Province

– Watershed

– Municipality/Metropolitan

• 	�����
����
�������������
���
– Long-term climate

– Annual

– Seasonal

– Monthly

– Daily
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��/#1�/1!)# � is strongly influenced by local 
features such as mountains, sea-land transition and 

surface characteristics, which are not well 
represented in global models because of their 

coarse resolution.

However …

�� � �$�����%���&' $����
%���&' model is the last Hadley centre’s coupled ocean-atmosphere 

GCM  with a horizontal resolution of 2.5 x 3.75 degrees and 19 vertical levels, 
equivalent to a spatial resolution of 278 x 417 km in the equator, and a 278 km 
x 295 km  in the mid latitudes (~ 45º). 
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�5# �!����72�/#1!238

• ������
�����
– �!��/ prediction of surface variables from GCMs is 

difficult at sub-continental scales and at high temporal 
resolutions 

– Downscaling tools combine various output from GCMs
with observational data to !)6��9� spatial and 
temporal accuracy of climate change scenarios

• 	�����
– � # !� !/#1 Downscaling

– �02#)!/#1 Downscaling

– 40*�!� Statistical/Dynamical Downscaling

�02#)!/#1���72�/#1!23�
����)6 !�2�:�� 5���

• �� output at large aggregate scales is useful for 
providing boundary conditions for nested models. These 
nested, higher-resolution models are called ���, and 
include complex physical parameterizations

• Nesting is usually one-way with no feedback from  
mesoscale to GCM scale

• Transient run simulations can be accomplished, but are 
cumbersome
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���/!6! # !�2���72�/#1!23��
���5#11�23�

• ���/!6! # !�2��9�2 ��#��
– Discontinuous with skewed distributions

– Spatially and temporally non-homogeneous

– Difficult to model with traditional approaches 
(precipitation generation depends on many 
spatial and temporal scales)

� # !� !/#1���72�/#1!23�
����)6 !�2��#2���*���9# !�2�

• Surface parameters are not well-modeled by GCMs. 

• High resolution spatial and temporal scales are not 
well-represented by GCM grid cell output

• Large-scale parameters are well-modeled by GCMs

• Strong physical relationships exist between large-
scale forcing parameters and high spatial/temporal 
resolution surface variables. 
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� # !� !/#1���72�/#1!23��� 5���1�3!��
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�#2�;�����2/ !�2��6 !�2�

• ��1 !61���!2�#����3����!�2�
– works well for continuous variables such as temperature

– simple and relatively easy to interpret

• ����#1��� 7��<�
– capable of simulating non-linear and unknown functional relationships

– black box in terms of interpretation

• �1#��!;!/# !�2�#2����3����!�2�
����
– different types of weather patterns are separated

– models are generated within weather patterns

– good for non-continuous variables such as precipitation
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Simulación del clima futuro con un GCM

Modelo ECHAM-OPYC3 aplicado a 1860-2099

- Modelo ��!�*(2�+�: 19 niveles verticales / 2.8o de resolución horizontal
- Modelo 3'4(�: 11 niveles verticales / mayor resolución en los trópicos
- �#"������: Concentraciones históricas de los gases de E.I.                                       
- ���� ����:  Escenario A (IPCC)

Cambios en la precipitación de la zona mediterránea
a finales del presente siglo ?

MÉTODO DE 
DOWNSCALING
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2080 – 2099

11 décadas
móviles

�������
���F����
���

%.�Mismas relaciones entre APs y RPs
+.�Similar magnitud de la precipitation para cada RP
&. Mismo factor φi=Ri/Si para la obtención de totales
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1971 – 1990

11 décadas
móviles

��������F��:�����>����F������������

��
�������������������������������
121 décadas (MEDIA + VARIABILIDAD)
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