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Small archipelagos – common issues – climate everywhere!

Small islands, large territories:
Limited natural resource base, high competition between land use, intensity of land-use, immediacy of
interdependence in human and environment systems, spatial dispertion of productive assets, 
multiplication of infrastructure and services;

Insularity and remoteness:
High external transport dependence, time delays and high costs in accessing external goods, delays and
reduced quality in information flows;

Environmental factors
Pressure over land, water resources and biodiversity,  large coastal and oceanic zones to manage; 

Disaster vulnerability and mitigation capability:
High exposure to environmental hazards, limited hazard forecasting ability, territorial discontinuity and
limited mobility;

Demographic factors:
Limited human resource base, large assimetries on the population concentration, pressure over coastal
zone, high per capita costs for infrastructure and services

Economic factors:
Small economies, dependence on external finance and goods, small internal market, dependence on
natural resources, highly specialisation production, limited mobility;
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CLIMAAT - Main Motivations:

Operational:
•specific needs and requirements on detailed climatic  information, weather and sea state 
forecasting, with implications on the territory and resources management, economy, 
infrastructures and safety;
•operational data in real time.

Strategic:
•planning with climate; 
•climate as a resource;
•climate change, mitigation and adaptation.

Scientific:
•peculiarities of climate and weather mechanisms of the islands that distinguish them from 
continents;
•specific  needs on new methodologies to fit the requirements and scale of application to 
the different sectors of applied meteorology and climatology (environment, agriculture, 
hydrology, tourism, transports, fisheries, safety, etc.).
•a very good location for climatic and meteorological studies in the middle of an open 
space of utmost importance for the global climate;
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CLIMAAT
Tasks:
(improving methodologies better adapted to the reality and environment of the atlantic islands)

T1 – Downscaling weather and sea state forecasting (numerical models);
T2 - Islands Climatology & Hidrology (better physical models);
T3 - Climate Change & Environment (mitigation and adaptation);
T4 - Chemistry and Physics of the Atmosphere (transatlantic circulation);
T5 - Instrumental Meteorology and Meteo-oceanography (operational needs)
T6 - Public and free dissimination of information (web page and media)
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universal goals

local needs

research

CLIMAAT
strategy



T1 - Downscaling weather and sea state forecasting (regional models);
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Weather forecasting – Açores (MM5 and WRF, two times a day)



Weather forecasting – Madeira (MM5, two times a day)
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Weather forecasting – Canarias (MM5, two times a day)
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Weather forecasting – Cabo Verde (MM5, validation process)
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Sea state forecasting – Açores (WaveWatch_III model, one time a day)
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Ror

fronteira conceptual

precipitação 
orográfica

r(1) r(5) = r(1)r(2) = r(1)
r(4) < r(1) 

r = razão de mistura do vapor de água

ql(1) = 0 ql(5) = 0

ql = razão de mistura da água condensada por efeitos orográficos

ql(2) = 0
ql(3) > 0

ql(4) = 0

r(3) < r(1) 

Rr

Rr- precipitação regional; Ror- precipitação orográfica; C- condensação;  
E - evaporação; X-progressão do modelo de acordo com o sentido da circulação atm.; 
r- razão de mistura (vapor de água); ql- razão de mistura (água líquida em suspensão); 

EC
Rr

progressão do modelo ao longo de X

Rr Rr

ql(2)´> 0
r(2)´< r(1)

Simulation of local climate in islands environments 
CIELO model (Clima Insular à Escala LOcal)
(Azevedo, 1996; Azevedo et al. 1998; Azevedo et al. 1999,a,b; Azevedo et al, 2003; Santos et al., 2004)

T2 - Islands Climatology & Hidrology (detailed physical models);

Some helpful contribution from 
numerical modelling is used in order to 
bridge the gap between local scale 
processes (which are in the origin of 
the local scale meteorology and spatial 
climate differentiation), and the 
external forcing regime, that is driven 
by the atmospheric synoptic conditions 
or by the regional scale climate.
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Islands Climatology & Hydrology
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Climatology & Hydrology
Water balances and water management
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Islands Climatology & Hydrology – on-line applications and data dissemination
CIELO model (Clima Insular à Escala LOcal)
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T3 - Climate Change & Environment;
CIELO Methodology applied to global change projects
Project SIAM - Climate Change in Portugal, 
Scenários, Impacts and Adaptation Measures

MACMAC
2.3/A32.3/A3



T4 - Chemistry and Physics of the Atmosphere;
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T5 - Instrumental meteorology and meteo-oceanography



T5 - Instrumental meteorology and meteo-oceanography - CLIMAATAzores network
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Operational near real time data
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Operational near real time data
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New tecnologies of information



New tecnologies of information
Monitoring the position of the equipment
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Direcção do Vento
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Monitoring events of bad weather



Monitoring events of bad weather
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First waves climatology for the ports of the Azores
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Apllied climatology to other projects
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Apllied climatology to other projects
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Scientific publication and dissemination



Projecto ARM 
(Atmosferic Radiation
Mesurements_Graciosa)

Melhoria dos modelos 
climáticos através da 
compreensão dos 
mecanismos radiativos e 
da interacção oceano 
atmosfera.
(formação e física das 
nuvens ,aerosol
etmosférico e mecanismos 
da precipitação)

(Projecto CLAP-
MBL;Clouds, Aerosol and
Precipitation in the Marine 
Boundary Layer)

Inter projects cooperation
ARM project
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Inter projects cooperation
RADMAR project
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Estação Pico-NARE;
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Inter projects cooperation
PICO-ONAIR  project
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Exchange of knowledge and know how 
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training and learning



www.climaat.angra.uac.pt
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T6 - Public and free dissemination of information (web page and media)
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T6 - Public and free dissemination of information
(daily information of weather as it can be seen – climaat/weathercams at TV)



A fundamental cooperation from the local entities
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A very friendly cooperation from the population and from the professionals of the sea 
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A very friendly and efficient cooperation from all the local 
INTERRG_3B staff!

After all, proximity matter!
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