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Components of Early Warning System

Global Climate Indicators: SSTs, OLR

Outbreak Evaluation

Field Surveillance Support _



la. Southern Oscillation Index

cillation Index (S0Ol) anomalies
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Recognized Rift Valley Fever Epizootics and Related Events
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structed from Peters and Linthicum, 1994 & Linthicum et al 1999



1b. Sea Surface Temperatures
Seasonal SST Anumaly, Dec 1997 - Feb 1998
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1c. Outgoing Longwave Radiation

Seasonal OLR Anomaly, Dec 1997 - Feb 1998
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1d. SST Indicators: NINO3.4 SST, WIO

Westem Indian Ocean and NINO 3.4 55T anomalies
Janvary 1982 - May 2007
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2a. Rainfall — Total + Anomalies

Mon’rhly Ramfcll November 2006 | Rainfall Anomaly November 2006
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2b. Rainfall -- Cumulative

Cumulative Flamfall Anomaly, Sep 1-Dec3 2006 Sumuiatve Flamfall Anomaly, R 1z Dec e 2008
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2¢. Rainfall Time Series

Buyskop Dairy Farm (South Africa): 28.28°E,24.88°S
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3a. Vector Dynamics and Ecology

- Emergence and population expansion of a

number of disease vectors (mosquitoes,
mice, locusts) often tends to follow the

trajectory of the green flush of vegetation in

semi-arid lands
*Dry — Wet cycles appear to maintain the
virus cycle through time
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3b. RVF Life Cycle

Climatic factors (heavy
and widespread rainfall)

Dry
Season

- Wy Rain
Aedes mcintoshi infected
with RVF virus

transovarially Deposit RVF
Infected Eggs

Floodwater Aedes & Culex mosquitoes
+ direct transmission (aerosol, contact)

RVF Virus introduced into domestic

. animals and humans, and extensive
amplification and secondary

transmission

RVF virus can be

Rain
introduced into
domestic animals but
minimal
amplification and
secondary

transmission \ :

ies - impo‘éant
secondary vectors of RVF
£

Only Aedes species produced

during limited flooding Aedes species followed by Culex

produced in large numberss

Anopheles mosquitoes not
involved RVF transmission




3c. Moisture/Ecological Fluxes

Growing Season NDVI Anomaly
(Dsc 1991 - Feb 1992)
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Skukuza, South Africa (31.50E, 25.02S)

=10 80 - r4
— NINO 3.4 SST
60 | NDVI ANOMALY F3
-15.
40 F2
O
2 20 L1 8
= kS
=20 g E
Zz 0+ F0o &
< =
8 ]
S -204 L1 <
- 2 o
-40 2 £
~30. -60 F-3
-80 -
81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01
=35
3 4 2 -
NDVI Anomaly (%)
—-100 -80 -60 -40 =20 0 20 40 B0 80 100 I
T ’ I | ' | ] |
43.15 I
'l .
. |
| |
41.65
1 1 L
Il 0.2
40.15 B -0.16
> [ -0.12
Zz C1-0.04
g ] o
38.65 0.04
1 slz t Z to0s
S B 0.12
o B 0.16
37.15 1N 1ghgll < EWoz2
[ || [ VL il & —F
_ ‘ _ 1 O | 0.3
35.65 ‘ | I | |
I |
! - - -
I T 1
3415 L i | ! ' . | | ] L ; L I I
82 83 B84 B85 86 87 88 B89 90 91 92 93 94 95 96 97 98 99
i E - LY LN

AN HONORS UNIVERSITY IN MARYLAND

= Vector Abundance

Growing Season NDVI Anomaly
(Dec 1999 - Feb 2000)
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4a. Ecological Indicators: NDVI + anomalies

SPOT NDVI June 2007

SPOT NDVI Mean June

SPOT NDVI Anomaly J
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4b. NDVI Time Series

A. ljara (KENYA): 40.52°E,1.54°S
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5a. RVF Risk Mapping: Setup

RVF - epizootics occur under favorable and persistent eco-
climatic conditions

Can be mapped - either as rainfall or vegetation — through
NDVI integrates all the required conditions
Algorithm:

— Mapping of potential epizootic areas — based on
literature survey and climate variable thresholding=
potential epizootic area mask (PEAM) — (C. J.
Peters & K.J. Linthicum in Handbook of Zoonoses)

— Aqgiven pixel is included within the potential
epizootic area if and only if it satisfies one of the
following rules for Africa and SW Arabia:
(1)[(longitude between 25 and 33 E) OR (latitude <
than 25 N and longitude > 33 E) OR (latitude <20 N
and longitude < 25 E) AND (mean monthly NDVI
between 0.15 and 0.5 NDVI units) AND (mean
annual total precipitation between 100 and 850
mm)]; OR (2)[(latitude between 24 and 36 N) AND
(longitude between 30 and 35 E) AND (mean
monthly NDVI between 0.15 and 0.5 NDVI units)].

— NDVI anomaly calculation -- + anomalies > 0.025
threshold (desert calibration) over 3 month period

— Persistently + anomalies must have three month
mean > 0.1

— Al “pixels” that meet this criteria and are within the
PEAM are mapped to have conditions necessary for
the occurrence of RVF activity
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5b.RVF Risk Mapping — Dynamic Implementation

NDVYI-anomaly Threshold
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3c. RVF Potential Risk Products

RVF Potential December 2006

RVF Potential August 2007
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RVF Potential February 2007

B RVF risk areas RVF endemic regions
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B RVF risk areas RVF endemic regions
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6. Supporting Field Surveillance

RVF Potential December 2006

® USAMRU/GEIS-K
Mosquito samplings sites

B risk areas RVF endemic regions
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7a. Information Dissemination Infrastructure

NASA/GSFC

!
GEIS-Hub

http:// S.ha.@sa eb/index.htm

USAMRU-K | WHO | | FAO | NAMRUS3

REGIONS & COUNTRIES

Early warnings — incremental monthly public
domain, Alerts — customized e.g. EMPRES
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7b. FAO Alerts: Emergency Prevention System (EMPRES) for
Transboundary Animal and Plant Pests and Diseases

emergercy prevention systems

Possible RVF activity in the
Horn of Africa

Rift Valley faver (RVF) is an arthropod-barne
viral disease of ruminants, camels and
humans, It is a significant zocnosis which
may present itself from an uncomplicatad
influenza-like illness te a haemorrhagic
dissase with severs liver involvement and
ocular or neurclogical lesions, In animals, RVF
may ba unapparent in non-pregnant adults,
but gutbreaks are characterised by the onset
of abortions and high necnatal mortality.
Transmission to humans may occur through
close  contact with  infacted  material
(slaughtering ar manipulation of runts), but
the virus (Phlebovirus) is transmitted in
animals by varicus arthropods including &
mosquits genus (Asdes, Culex, Mansonis,

This wertical infection explains how the
diseass can persist betwaan outbraaks.

RVF virus [RVFV) is recorded to occur from
South Africa te Saudi Arabia including
Madagascar, in varied bioclimatic scotypes,
ranging from wet and trapical countries such
a5 the Gambia, irrigated regions such as the
Senegal River Valley or the Nile Delta, to hat
and arid arsas such as Yemen or Chad. Tha
occurrance of RWF can be endemic or
epidemic, depanding on the dlimatic and
vegetation  characteristics of  different
geographic regions. In the high rainfall forest
zones in coastal and central African areas it is
reported ks occur in endemic cycles which are
poorly  understeed.  Currently  available
evidence suggests that this may happen
annually afer heavy rainfall, but at least
every 2-3 years otherwise. In contrast, in the
epidemic areas in East Africa, RVF epidemics
appear at 5 to 15 ysar cyclas. These areas
are generally relatively high rainfsll plateau

1 which may be natural or clearad

Ancpheles, Coquillettidia and Eretmapodit

with more than 30 species of mosquitoss
recorded as infected and some of them been
proved to have a role as vectors. Most of
these spacies gst the infaction by biting
inferted  wertehratas, yet =ama  of thesa
{specifically Aedes species) transmit the virus
to their =ggs. These infacted pools of eggs
can survive through desiceation  during
menths or years and restart the transmission
after floading, and then other species (Culex
=pp.) may be involved as secondary vectors,

Table of Contents

1. Introduction

2. Disease ecology and climatic
drivers in the horn of Africa

3. Monitoring of climatic indicators

4. Recent warning message

. Recommendations

. FAD in action

. For more information

g
from forests. In the much drier bushed
Savannah grasslands and sami-arid zonas,
which ars characteristic for the Horn of Africa,
epidemic RVF has manifestad itself anly a faw
times in the past 40 years, in 1361-62, 1382-
83, 1989 and in 1997-1958.

In addition the possibility exists that RVFV
may spread ocutside traditionally endemic
areas. or even out of the continent of Africa,
mostly due to the larga range of vactars
capable of transmitting the virus and raquires
a level of viraemia in ruminants and humans
that is sufficiently high to infect mosquitoes,
Such a situation occurred following  the
unusual floods of 1997-1998 in the Horn of
Africa countries, and subsequently the
disease spread to the Arabian Peninsula in
2000.

Tha ecalogy of RVF has baan intansivaly
explored in East Africa. Historical information
has shown that pronsunced periods of RVF
virus activity in Africa have cccurred during
periods of heavy, widespresd and persistent

http:/lwww.fao.org/ag/againfo/programmes/en/empres/home.asp
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8a. Outbreak Validation and Assessment - Field Data

RVF Risk Potential and Outbreak Sites
Sep 2007 - May 2008

RVF Risk Potential and Outbreak Sites
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RVF Risk Potential and Outbreak Sites
Sep 2007 - May 2008
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8b. Prediction vs. Outbreak Timing — 2006 - 2008

A. Kenya

Kenya, Tanzania, Somalia: 4-5 months o
Sudan: 5-6 months

Southern Africa: 2-3 Months o IIIIl
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Conclusions

Early warning provided framework for response 1.5 — 2 months
compared to 1997-98, mid-Dec vs. mid-Feb

An unusual event in the WIO region developed leading to excess
rainfall over Sudan and the Sahel region in the summer of 2007
leading to the potential for a RVF outbreak

Forecasting conditions associated with vector-borne disease
outbreaks is critical for timely and efficient planning of operational
control programs

Global and resultant regional, local climate anomalies can be used
to forecast potential disease risks that will give decision makers
additional tools to make rational judgments concerning disease
prevention and mitigation strategies

Public Health & Trade — Economy Sectors of the economy that
can benefit most from climate/environmental and short term
climate forecasts.
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Conclusions

Good Early Warnings/Predictions are not Good Enough
without Field Surveillance and Response Planning

Early Warnings should be used to structure systematic
response planning I.e. what can be done witha 3, 4, 5
month early warning — social mobilization, vector control,
vaccination, resource mobilization etc

Need for enhanced cooperation between MoH, Met
Services and Livestock Development — use of customized
regional and country level seasonal climate forecasts

!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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