Buﬂdlng an early warning system (EWS) for
Rift valley fever in Ferlo (Senegal): what can
be expected from remote sensing?
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Climate sensitive disease and EWS

Seasonal forecast

Remote sensing

Data requirement\

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

FRAMEWORK FOR DEVELOPING EARLY WARNING SYSTEMS

Vulnerability assessment
« Evaluate epidemic potential of the disease
« Identify geographical location of epidemic-prone populations
+ |dentify climatic and non-climatic disease risk factors

+ Quantify the link between climate variability and epidemics
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i ar|arpine and defactiopcomponents,
« Seasonal climate forecasts (lead-time in months - low geographical resolution)

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

geographical resolution)
] L I ] ] L I ] ]
« 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

Y

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?

higher |1

Implementation measures I

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

Identify 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

FOR CLIMATE SENSITIVE DISEASES (WHO, 2005)




Why building an HEWS?

Dutbreak Detection and Response
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Case Lab
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Adapted from J. Davis, Climate Adaptation

Courtesy: Juli M. Trtanj, NOAA Workshop, Nov. 2003



Why building an HEWS? (2)
Effgetivesdealth Early Warning
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Reporting for control
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Enough background on
disease emergence...

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



RVF : a disease at the crossraods of 3 systems
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Epidemiological system

(from Rodhain, 1985)

Ecotope _
Animal environment

Climate Landscape

- Rainfall -Vegetation -Density
- Humidity -20il composition -Diversity
- Temperatur - Structure -Herd structure
- Wind -Movements

undamental

pathogenic
complex

VAN

Human environment

Behaviour Politic

. - Public health
- SOCio-8conomy - Ervironment
- Demography - Economy

- Culture - Lanscape managemen

Courtesy: V. Chevalier, CIRAD




environment
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modelling

——

disease
dynamics

vector
dynamics

simulation

New
challenge



What does health means?

A “state of complete physical, mental and social well-being, and
not merely the absence of disease of infirmity.” (WHO, 1948)

Classical Approach Ecohealth approaches

-,

High contribution of Remote sensing on
environment issues = Tele-
epidemiology becomes a reality...

Courtesy: Jean-Michel Labatut



Rift valley fever (RVF)? (3)

Historical overview...

RVF has been described for the first time in 1931, in Kenya
gzl Montgomery and Stordy (Christophe et al., 1997)

Since 2000, RVF
outbreaks
occurred in Asia
(Yemen and

Saoudi Arabia)

2008 : RVF \virus
. ‘ circulation in
e e Mayotte (AFSSA,

V2 i e B8 2008 ; Sissoko,
2009)




Some historical marks for RVF events 1n Senegal..

October 1987: Rosso RVF epidemics (Sall, 2001)

October 1993: RVF virus was isolated from the floodwater mosquitoes Aedes vexans
and Ae. Ochraceus (Fontenille et al, 1998) and from one of the sheep

October-december 1994: outbreak of RVF in Ross-Béthio (Sall, 2001)

November 1998: outbreak of RVF in Diawara ; isolation of RVF virus for the first time
in Cu. poicilipes (Sall, 2001 ; Diallo et al, 2000)

October-november 1999: outbreak of RVF in Ranérou (Sall, 2001)

October-november 2002: outbreak of RVF in Barkédji (Ba et al, 2005), in Galoya and
Dabia Olédji (OIE, 2002)

November 2003: outbreak of RVF in Saint-Louis, Dagana, Podor, Matam and Bakel
(OIE, 2003)

November 2004: outbreak of RVF in Dagana (OIE, 2004)



In summary what we know today?

RVF vectors in Senegal : Aedes vexans, Aedes ochraceus, Aedes dalziel], Culex
poicilipes (Fontenille et al, 199 ; Diallo et al, 2000)

3 new vectors since 2003 (Ba et al, 2009 & Ndione et al, 2009;
coming papers)

Feedind behaviour : RVF vectors use the same type of
breeding sites and also feed on cattle and sheep as the
main vectors in East and South Africa

Ba et al (2005) show that Aedes and Culex mosquitoes
can be found as far as 620 and 550m from the edges of
ponds

RVF and rainfall: in Senegal (Ndione et al, 2003; Ndione et al, 2008),
RVF epidemics do not seem to follow the same relationships as
over East Africa (Linthicum et al, 1999).



In summary what we know today? (2)

DEFLACEMENT
TROUPEAUX ET Mo1sTI)UES 1

R \
~ Great interest on pond!

~Why? »



Ponds area of free access to water for I|vestock

Ponds = area of free access to water for local populations in
some places

Ponds = breeding sites for RVF vectors

Ponds = key zones where cattle and RVF vectors can meet
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Pond iIsa key component of socio- economlc population
life in Ferlo area, associated with a high sanitary risk...
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Cumulative frequency (%)
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From Rainfall Event to Vectors’ Aggressiveness

Aedes vexans (%) versus pond distance (meter)
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Area under investigation in Senegal
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Barkedii village

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



In situ data -> main mechanisms _
Remote sensing data

» Entomology
- aggressiveness » Ponds’ detection

- embryogenesis » Rainfall
= flying range » Parks localization

» Breeding sites and ponds’ dynamics

JINDPI
(Normalized
Difference Pond
Index); Lacaux
et al (2007)

v

» Contact host {cattle) vectors (mosquitoes
( ) (mosq ) data from
TRMM
data from GPS
» ZPOM = and quickbird
» Productive rainfall images

RVF vectors flying
y range (Ba et al,

2005) & Lacaux et
. Haza_rd map Vulnerability map (
] Dynan:ucal ZPOM Cattle parks localization * al (2007))
(daily, 10m)
l Vignolles et al. (2009); Ndione et

Risk map al (2009); Tourre et al (2008) and
Environmental Risk Lacaux et al (2007)



From Remote Sensing to Risks Some parks...

Ponds ZPOM
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Dynamical ZPOM and associated risks

Sea & O
@ OFF
; =

. Ponds @ ON
® OFF

apt Sth, 201
Cattle ® O
e G Parks @ OFf

.
A
s

Simulation available online:
http://www.geospatialhealth.unina.it/fulltext.php?ida=75







Conclusions and Perspectives: lessons learned

Thanks to remote sensing, — 1strisk maps
Next step: VALIDATION (adaptRVF Project)

Integrate risk maps to GIS;

New steps towards HEWS (Health Early
Warning System)...

Multidisciplinary approach — better
understanding of emergence mechanisms

Some needs are remaining:

Find new indicators on pond’s hydrology, water
quality, vegetation cover...) in relation with:

e Vectors dynamics;

¢ Livestock distribution around ponds, socio-economics
considerations...
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Remote sensing data are important,

but in-situ measurements are also
crucial...

At theend allthe HEWS should be based on remote “
sensing products...
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Niakhé pod Iinimetry instrumentation

Kangaledji pond limnimetry instrumentation
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Larvae RVF vectors smpling data collection in Ngao nd
Niakha ponds




0

ﬂr@ éCgEEmmmu DIREL/DSV |.~.'.un1tu;*:::1!:eu1




