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FAO Animal Health Service (AGAH) mandate: Protecting livestock against diseases and
preventing their spread is one of the keys to

. ) fighting hunger, malnutrition and poverty
e Prevent, contain and control the world’s most serious

livestock diseases at their source, while also surveying =
for newly emerging pathogens in a changing
environment

Core activities:

o Early warning, forecasting and early detection to
enhance early action and response
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Risk modelling and mapping in Animal Health

* More than simply plotting the disease outbreaks on a map

* The process of estimating, understanding, predicting /
forecasting and displaying the risk of emergence, spread and/or
persistence of animal health threats with a map

e Risk maps can inform decision-making; support animal disease
prevention, management and control

* E.g., risk-based surveillance; prioritization of vaccination; vector
control; biosecurity; control measures; reduce costs; improve
interventions; evaluate effect of mitigations

 FAO is active on Avian Influenza, Anthrax, Ebola, FMD

... and on monitoring and forecasting Rift Valley Fever
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Rift Valley Fever (RVF): What we know

* Major zoonotic viral vector-borne disease (affecting
cattle, sheep, goats, camels, wildlife and humans)

* Transmitted by mosquitoes species (e.g., Aedes, Culex),
but also through the contact with infected animals

e Seasonal patterns are influenced by environmental and
anthropogenic factors

* Any change in those factors (e.g., prolonged and heavy
rains, floods, drought, agriculture expansion/irrigation
schemes), have an impact on the host, vector, pathogen
& environment (HPE) system

* And can facilitate the emergence, spread, transmission
of RVF

e Strong environmental and dynamic component (climate)
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RVF: Changing environment and climate

* Changes in the climate patterns and ecosystems
affect:

e Host: immunity, distribution, abundance and
movements

e Pathogen: resistance and selection of the host

* Vector: distribution, abundance and vectorial
capacity

* Ecosystem/environment: availability and accessibility
of water, food resources and shelter

e Such changes are expected to increase due to
climate change, favoring the introduction, spread or
persistence of RVF at the human-wildlife-livestock
interface

e Growing concern of geographical spread (Middle
East and Europe)
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RVF monitoring, risk modelling, forecasting and mapping at FAO

* Over the past 10 years FAO and partners (NASA, WHO,
OIE) have successfully forecasted hotspots for RVF vector

amplification providing recommendations and early EW
warning messages for countries at risk of RVF outbreaks; 10 £ p e

* The dynamic model used by FAO builds upon the work by
NASA (Anyamba et al. 2009), who developed a
monitoring and risk mapping system that utilizes NDVI

Number of cases
(o]
o

and rainfall anomalies as a proxy for ecological dynamics ) e S S |\ A
to map areas at potential risk of RVF in East Africa; M8 2L 4 70 7 MoA BB e s
Davs
 The model has been calibrated by FAO (2016 -2017):
maps are updated every month at 250 m spatial ENSO Rainfall forecast ~ RVF risk maps

resolution using satellite images in a cloud-based [
. " " 473 ”l:_{i_;—._—.;
platform (Google Earth Engine). TN -
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RVF Early Warning Tool (FAO prototype)

Near-real time monitoring and risk mapping of RVF vector ampilification

with GEE
Go g|e Earth Engine Search places and datasets... “
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Achievements over the past 24 months: P— :
* > 600 RVF risk maps for Africa (since 2002--)

—— Food Chain Crisis

i@
e L 1]

* Numerous risk assessments (jointly with NASA, WHO, OIE and field) and 5 alerts for BT MGk
West (1), East (3) and Southern Africa (1)

* RVF forecasts in quarterly FAO bulletins (FCC and EWEA)

Forecasted RVF events | Date of RA/Alert | Date of reporting Date of
observation

The Gambia 15 Sept 2017 19 Jan 2018 10 Dec 2017

Senegal 15 Sept 2017 March/Apr 2018 Feb/Mar 2018

South Africa 5 Feb 2018 16 May2018 28 Apr 2018

Kenya March 2018 8 June 2018 3 June 2018

Rwanda March 2018 June 2018 May 2018 ‘

Kenya 10 Oct 2018 14 Feb 2019 31 Dec 2018 | REAL-TIME MONITORING AND

Sudan 10 Oct 2018 21 Nov 2018 Oct/Nov 2018 IFh(I) iilclch;mG OF RIFTYALLEVFEVER
Mauritania 10 Oct 2018 30 Jan 2019 NA Shamaaee e
Sudan 9 Sept 2019 13 Oct 2019 25 Sept 2019 R

Horn of Africa 16 Oct 2019 January 2020 (Uganda) December 2019 S ———
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Joint FAO-NASA RA (Feb 2018) FAO Risk Assessment (April 2018)
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Rift valley fever (P* '¥) Alert for East African countries

Southern African countries at risk of Rift Valley

fever (RVF)

According to a climate monitoring system avallable at the National Aeronautics - After a period of abnommal, heavy rainfall and floods in the Exstem African region, an
and Space Adminktration (NASA) and FAD, southern Africa has expevienced Q outbresk of Rift Valley fever (RVF) was first reported in humars in Kenye; later ft was
heavy rains daring the st weeks that may result in suitable emvironmental ° “ * ‘ confirmed that the disease was present in animak. These outbreaks are ongoing
conditions for the emergence of the Rt Valley fever (RVF). ‘\o and pose athreatto the whole Eastem African region. Althoush, theupcoming sesson
Based on the risk maps prepared by FAQ in consultation with NASA for the c from Juily omerarcs will be unzitable far the vector population: in mast of the Exstem
period October-December 2017, major potential hotspots of RV vector African region (except for Ethiopia, MS«:IM. andsouthem Sudan), the potential soread

of the dizease throuzh ammal and inf: i triak within and outsideof

Kerya i fioely to ocour. Therefare, FAD advises the veterinary services and Fvestock
farmers' communities in the region to remain vigilant to the potential ocourrence and
spread of AVF in humams and/or animak. In partioular, the rigk of RVF spread =

gonerated from remotety-sensed data on pracipitation and egetation anomalies retevant for the RYF vactor e‘
amplincation,
[ )
Congidering that precipmation forecasts for February and March 2018 predict abcve-normal rainfall o the region, ‘x\%% considered to be very high in Kenya and moderate in Djboutt, Erttrea, Ethiopta,

ceeees o amplification are located in rorth-western Namibia, south-eastern (\‘
Botswana, south-western and northem Zimbabwe and wide aneas in Mozambigue, The enclosed risk maps are ea

FAD athvises thal the velerinary services and ivestock farmens' communities remain vigllant on the poten? Rwanda, Somalia, South Sudan, Sudan, Uganda, and Untted Republicof T ta. In addition, giventh p
cccurrence of RYF oulbreaks in human and/or animal populations, alxrve svernye pracigtation & for the period June S 2018, southem Sudan and wesbern Effdopla may besko
Map 1 (a) Prdlcted I ik aran dew shown b red and ghlighied by grey dircles. Pusl INF sccurrencs ‘ h wed by suitable emv M conditions for RVF veotor amplifioation.

102004 overiiid on @) the vector peltability sreas (greani; £) the human populatian counts asd >~ ° e The cutbresk in Kenya & not the first RVF ergence in the region: during the past months, AVF infections have been

£a Blue, whlle balos normal ralafal i shawn from pellow 1o red. reparted in Uganda (November 2017) and South Sudan (D 2017). I il orozs-border of B &, confb

and lack of veterinary sarvices oan facilitate the spread of AVF within the affected countries in East Africa.

(i trapical vavtosh wink), (o) Bredicted prociiitathon anomabes for Peteuaty 3310, Alave-as~ ‘o C\

Map 12 (3) Pradicted RV risk argas for May 2042 (shown in red) and
&) for the period July-September 2018, ADovE-normal ramfall
& shown from green to biue, Whlls Below-normal rainfall & shown from yeliow to red

[a) Predicted RVF risk areas for vector amplfication (May 2018 {b) Precipitation forecast June - September 2018

May 2018: RVF reported in South Africa June 2018: RVF reported in Kenya
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STRENGHTS CHALLENGES

Near real-time environmental monitoring system

Cost-effective

Availability of RVF risk maps on monthly basis

Accurate predictions for endemic countries with RVF
historical data

Real-time validation of RVF at risk areas (mosquito
surveillance, sentinel herds; expert knowledge, etc.)

Calibration for countries with no RVF outbreak data

Establish a network of experts to discuss the RVF risk
maps and update the RVF situation

Data sharing to assess the occurrence and spread based
on effective exposure (n animals, vaccinations, animal
movement, trade)

Quantitative RA: Integration of other risk factors to
assess and quantify animals and humans at risk

Risk maps are difficult to interpret

Key messages for risk areas to facilitate early action
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Manuals and Guides No. 7

Decision-support tool

for prevention and control

of Rift Valley fever epizootics
in the Greater Horn of Africa

Version |

ILRI DISCUSSION PAPER 28

Utilization of the Rift Valley fever
decision support tool in Kenya:
Successes and challenges

RESEARCH
PROGRAM ON

Agriculture for
Nutrition
CGIAR | and Health




\?// Food and Agriculture ggg;ﬁéﬁﬁgﬁ;
Organization of the iy
Qﬁ United Nations G<:ALS

Rift Valley Fever (RVF)

Rift Valley fever (RVF) - Early Warning/Decision Support Tool

* Decision Support Tool (DST) integrates the near real-
time RVF risk maps with relevant geospatial products,
classification, expert knowledge, assessment of the
risk and recommended actions to guide appropriate
response to RVF at country level (Kenya, Uganda,
Tanzania).

* Rwanda recently vaccinated 67% of livestock
following the FAO alert

 Emergency Management Centre (EMC)-AGAH
Incident Coordination Group (ICG) activated

* EMC-AGAH Response Mission in Uganda
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