Rift valley fever in Ferlo (Senegal): what can
be expected from remote sensing?
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Climate sensitive disease and EWS
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Weekly or monthly
incidence data

Frequently updated data
on rainfall, temperature,
humi-dity, stream-flow,
vegetation indices
Regional and national
seasonal climate forecasts,
drought and flood surveys

Population migrations and
displaced persons

Supplementary data
(as capacity allows):

Entomological indices
Parasitological indices

Drug resistance testing
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+ Seasonal climate forecasts (lead-time in months - low geographical resolution)

* Monitoring of disease risk factors (lead-time in weeks or months -

%eographlcal resolution)
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« Disease surveillance (lead-time negligible - confirmation of epidemic in process)
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Control response

Assess opportunities for timely vector control and act accordingly
Raise community awareness and call for greater personal protection
Ensure prompt and effective case management
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Post-epidemic assessment

Was the early warning system useful?

Were the indicators sufficiently sensitive/specific?

Were effective preventive/treatment control opportunities enabled?
What were the strengths/weakness in control operations?

Does the epidemic preparedness plan need to be modified?

Develop national and
district epidemic response
plans - define range of
control interventions -
assign clear roles and
responsibilities

|dentify data sources
and indicators

Identify case definitions
and confounders

Identify key informants
(these may be in other
sectors, e.g. food security,
drought/flood monitoring)

Carry out cost-effectiveness
analysis of timely preventive
control and treatment
options

FRAMEWORK FOR DEVELOPING EARLY WARNING SYSTEMS
FOR CLIMATE SENSITIVE DISEASES (WHO, 2005)
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Outbreak Detection and Response

First | petection/
Case Lab

Reporting Confirmation | Response
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Adapted from J. Davis, Climate Adaptation

Courtesy: Juli M. Trtanj, NOAA Workshop, Nov. 2003
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Effegtrendealth Early Warning

Detectipn/ Opportunity
Reporting for control

Lab Confirmation

Response

CASES
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Adapted from J. Davis, Climate Adaptation Workshop, Nov. 2003 Courtesy: Juli M. Trtanj, NOAA




Rift valley fever (RVF)?
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© De la Roque (2005)




Courtesy: V. Chevalier, CIRAD



modelling

. vector
dynamics
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simulation

disease
dynamics

New
challenge



What doeshealth means’

A “state of complete physical, mental and socialli@eing, and
not merely the absence of disease of infirmityWHO, 1948)

High contribution dRemotesensingon
environmenissues Tele
epidemiologpecomesa reality..

Courtesy: Jean-Michel Labatut



Rift valley fever (RVF)? (3)

Historical overview...
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3 new vectors since 2003 (Ba et al, 2009 & Ndione et al, 2009;
coming papers )
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@ Ponds = area of free access to water for livestock

@ Ponds = area of free access to water for local populations i n
some places

@ Ponds = breeding sites for RVF vectors

(@ Ponds = key zones where cattle and RVF vectors can meet
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From Rainfall Event to Vectors Aggressivenes

Photo by Jacques-André Ndione, 2006 Photo by Jacques-André Ndione, 2006

Photo by Jacques-André Ndione, 2006

Aedes vexans (%) versus pond distance (meter) Ndlaye et al (20 6)
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Area under investigation in Senegal
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Barkedji study site - Senegal

Barkedji pond
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Zoom - pixel size: 10m Baobab tree at Barkedji pond (Sept. 2003)



In situ data -> main mechanisms

» Entomology
= aggressiveness
* embryogenesis
= flying range

» Breeding sites and ponds’ dynamics

» Contact host (cattle) vectors (mosquitoes)
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Remote sensing data

» Ponds’ detection
#» Rainfall
» Parks localization

» ZPOM
» Productive rainfall
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Hazard map
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(daily, 10m)

Dynamical ZPOM

Vulnerability map
Cattle parks localization
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Vignolles et al. (2009); Ndione et

Risk map
Environmental Risk

al (2009); Tourre et al (2008) and
Lacaux et al (2007)



From Remote Sensing to Risks

Ponds

ZPOM

ZPOM

Hazards

Risks

Parks

Vulnerability
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Some parks...



Simulation available online:
http://www.geospatialhealth.unina.it/fulltebaatp?|



Conclusions and Perspectives: lessons learned

From June 28 t to October 31 st, 2003

@ 7 productive rainfall events  (out of 20) linked to Aedes aggressiveness
@ 56 days (~1 out of 2) with no risk
@ 15% of parks are never under risk

@ 1 day out of 3 (5) with more than 20% (30%) of park s under high risks



Conclusions and Perspectives: lessons learned
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CIRAD, CNES, Medias-France, CSE, DIREL, ENVL-Lyon,
IRD, ISRA, LPASO-SF, Météo-France, OMP-UPS
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