
INTEGRATED SURVEILLANCE AND 
CONTROL SYSTEM FOR MALARIA 

IN COLOMBIA

DANIEL RUIZ CARRASCAL
C.E., M.Sc., M.A., M.Phil, PhD(c)

School of Engineering in Antioquia, Colombia

International Research Institute for Climate and Society
Lamont-Doherty Earth Observatory

Columbia University in the City of New York, USA 

SUMMER SCHOOL ON CLIMATE IMPACTS MODELLING FOR DEVELOPING 
COUNTRIES: WATER, AGRICULTURE AND HEALTH



OUTLINE

DYNAMICAL MODELS AND MULTI-MODEL ENSEMBLE

OBJECTIVES AND CURRENT/POTENTIAL CAPABILITIES

WHY DYNAMICAL MODELS ARE USEFUL?

WHAT DO WE HAVE IN THE MULTI-MODEL ENSEMBLE?

WHAT ARE WE DOING WITH THE MATHEMATICAL MODELS?

ECO-EPIDEMIOLOGICAL SCENARIOS
HOW DO WE PROCEED AND WHAT DO WE HAVE SO FAR?

ENVIRONMENTAL HEALTH AND PUBLIC HEALTH



OUTLINE

DYNAMICAL MODELS AND MULTI-MODEL ENSEMBLE

OBJECTIVES AND CURRENT/POTENTIAL CAPABILITIES

WHY DYNAMICAL MODELS ARE USEFUL?

WHAT DO WE HAVE IN THE MULTI-MODEL ENSEMBLE?

WHAT ARE WE DOING WITH THE MATHEMATICAL MODELS?

ECO-EPIDEMIOLOGICAL SCENARIOS
HOW DO WE PROCEED AND WHAT DO WE HAVE SO FAR?

ENVIRONMENTAL HEALTH AND PUBLIC HEALTH



CLIMATE 
CHANGE

OZONE 
DEPLETION

DIRECT
Thermal stress

INDIRECT

Ecologically mediated

Vector-borne diseases
Marine-borne diseases

Food productivity

Air pollution

Weather disasters

Sea-level rise

Cardiovascular and 
respiratory morbidity 

and mortality

Malaria, dengue, ...

Toxic algae and 
cholera

Malnutrition

Asthma and cardio-
respiratory disorders

Deaths, injuries, 
damage to health 

infrastructure, conflicts

Skin cancers, cataracts, 
immunosuppression

(From Martens 1997)



GONOTROPHIC CYCLE LENGTH UNDER CONTROLLED LABORATORY CONDITIONS
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As of 2004, approx. 264 M individuals, out of estimated 869 M inhabitants of the Americas 
(i.e. 30% ), lived in areas at ecological risk of malaria transmission

Source: Regional Strategic Plan for Malaria in the Americas 2006-2010 (PAHO) and processed by Ruiz 
(2011) and Malaria Control in the Americas 1958 1999 (Mendez-Galvan, 2006)

MALARIA IN THE AMERICAS
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EAST AFRICAN HIGHLANDS
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MULTI-MODEL ENSEMBLE
APPROACH TO MALARIA MODELLING
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RUIZ et al. (2002)
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SEVEN (7) INTERACTIVE PLATFORMSSimulMal - PowerSim

WCT PowerSim & MS Excel versions

WCT IRI online tool

MME09 Exe and Full versions

MAR PowerSim



WCT Microsoft Office Excel 2007 (for Microsoft Windows Vista Home Basic®) 



(From Ruiz 2008)



(From Ruiz 2008)
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(source: Ruiz and Gellers, 2007)

INDICATIVE REVIEW OF SOCIOECONOMIC FACTORS
Banguero (1984) Castilla & Sawyer (1993) Koram et al. (1995)
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EAST AFRICAN HIGHLANDS, KERICHO TEA STATE, KENYA
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MEDIUM-TERM CLIMATE FORECAST EXPERIMENTS

MUNICIPALITY OF MONTELÍBANO
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