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Presenter
Presentation Notes
An example of an integrated framework for managing the risk associated with climate variability is that recommended by WHO for the development of Malaria Early Warning Systems (WHO 2004).  This integrated approach uses information from various sources to develop cumulative evidence of changes in epidemic risk. It is based on four monitoring components which are used to inform planning and preparedness for timely epidemic prevention and control.  The four elements are: 1) vulnerability monitoring and mapping; 2) seasonal climate forecasting;  3) environmental and weather monitoring;  4) sentinel case surveillance. The implementation of this integrated approach strengthens health systems through the use of timely information from other sectors and may also serve control planning for other diseases besides malaria.  

This approach is beginning to be implemented in a number of sub-Saharan Africa countries. The most developed application to date is in Botswana and Southern Africa where a recent Regional Epidemic Malaria Outlook Forum was convened by WHO, WMO SADC and IRI to assess epidemic risk over the coming season.  The forum was attended by participants from National Malaria Control Programmes, National Weather, Drought Monitoring and Food Security Services, as well as the media.  A report on the forum (Da Silva, et al 2004) is available on:  http://www.malariajournal.com/content/3/1/37.  There is interest in hosting similar meetings in other regions where epidemic malaria is a significant public health issue.


Analysis of Relationship between Climatic-
Environmental Factors and Diseases

7 Show evidences that climate and environmental factors
Influence diseases

Evidence of impact of climate variability on Malaria epidemics in
Botswana (Thomson et al. Nature 2006),

Evidence of impact of environmental variability on Malaria
epidemics in Eritrea (Ceccato et al. AJTMH 2007 )



Long-Term Forecasting...

IR| Forecasting Rainfall Products

IRl Multi-Model Probability Forecast for Precipitation
for March-April-May 2006, Issued February 2006
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Short-Term Forecasting...
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Monitoring Environmental Factors (Rainfall, Vegetation, Temperature)

Using measurements:

From meteorological
stations

or

From remotely-sensed
Images available free of
charge via

IRl Data Library

bt [ ] o oo countiseduropoon Hesthy

Google - || [Clsesrh i@ | 8 |\ eoppsokay | M check + T Auwclick - ool JR] opons
Y, . P - || searchvieb [« | e @ Mew Toobar Updwe + | (IMsl v @ty vahoo oy Games + @ Personaks + ¥ Obympics + ) Shopping + ) s v ) dnswe

Data Library

Maproom

ENSO
Global
Health
Local
Regional

Health

Local
Regional

help@iri

Printable Page

Contact 11

Climate and Health Resource Room

Climate affects health in a number of ways. These affects may be direct, as with heat stress, or indirect, as with
infectious diseases such as malaria and dengue. This facility aims to explore and inform users about the clmate-
health relationship with an emphasis on the seasonal nature of that relatonship, where appropnate. This "Climate
and Health Resource Room" will begn with a focus on malana, a mosquito-borne disease of major public health
importance in much of the developing world, and sub-Saharan Africa i particular. It is our mtention to increase the
content of the resource room by nchiding analyses that focus on other diseases and regions, as well those
developed at other mstiutions

Please click on the African continent to enter the Climate and Health Resource Room

http://iridl.Ideo.columbia.edu/maproom/.Health/
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Rainfall Estimates

Interface to
provide
Information on
the current
rainfall season
compared with
recent seasons

Spatial resolution:
10km

Available every 10-
days

Optional

Overlay Maps

Boundaries
" Coasts
¥ Countries
¥ States

I™ Districts

Epidemiological

[ Mask

Clickable Map for Rainfall Summaries

Time: [11-20 Mar 2007 110 Mar 2007 _ |
T

[40.05N

G
Latgﬂude

LongitzL?t;Ee
|4D_DES 11-20 Mar 2007
|ZD.DEW |55_DEE
- N e |

a 20 40 €D

8 00 12 140 €D B0 200 20 M0
Estimated Precipitation [mm]

| [Spatially average data

| |region:

| Time Series Region

over the following

& district boundary
1zl km box
" 33333 km box
55255 b box
C 111111 ken box

D



Continued

Various
summary
Information
IS avallable
for the
specific
point
gueried

Ohservations for:
Kain, Yatenga,
Burkina Faso

[ district =] [2.6w

Generate new time series

13.9M

200

stimated Precipitation [mm)

7

1 1 1 1 1
Jan Jan Jan Jdan  Jan  Jan Jan  Jan

1999 2000 2001 2002 2003 2004 2005 2006 2007

Time

Diata it thiz graph

Adaddail

b)

200

L LU LR LA R R LR ALY LR
—— RFFw? precipitation
----------- RFEvZ 2000-06 average

- Es(;linated Frecipitation ‘mr]

_IiTIIIIIIIIIII vt o ol oo o i e

1 1 1 1 1 1 1 1
Jan Jan Jan 4an Jan Jan Jan Jdan

1999 2000 2000 2002 2003 2004 2005 2006 2007

Time

Diata in this graph

c)

d)

200

pitation ‘mm]

Estimated Preci

0

— T T T T T T T T T T T 1
I~ = Cumnlative BFFR pracipitation
moon Cumulative RFEVZ DD-06 avg

1 1 1 1
st Jan A Jul
2008 2007 2007 2007




Rainfall Anomalies

Optional
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Vegetation and Water Bodies Monitoring

Data Librany

Provide MODIS images
250m spatial resolution
every 16-days to monitor
vegetation and water
bodies

Regional
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Printable Page

MODIS Image Download Tools

MODTS Inage Download Tools are available for the regions shown below. Please click on your
regton of mierest




MODIS Imavge Download Tool: East Africa
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Data: MODIS image constructed from the middle infrared, near infrared and red channels at 230m spatial resolution
Data Source: United States Geological Survey, Land Processes Distributed Active Archive Center, Moderate
Besolution Imaging Spectroradiometer (USGE LandD A AC MODIS)

Note: There is typically a 12- to 16-day delay between the end of the observation period for the latest data and the date
when those data are recerved and displayed on this page.

Download Map Download Laver Download Data
Figure as PDFE Fioure as JPEG GeoTif for GIS Data for GIS







Extract Vegetation Indices

Automatic
procedure to extract
different vegetation
Indices (NDVI, EVI
NDWI) and create
temporal series
through the Internet
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Description

a) 16-day Mormalized Difference Vegetation Index (NDWI) for the selected region during

the most recent 12 month period.

b)Y Same as (a) for the current calendar ve

ar (thick black line), as indicated by the axis

labels. MDY estimates from previous years are also shown (blue: -1 wr from present;

magenta: -2 ywr from present).

Data Sources
Mormalized Difference VYegetation Index
Data: 16-day NDWI at a resolution of 250m

Data Source. United States Geological Survey, Land Processes Distributed Active Archive

Center, Moderate Resolution lmaging Spectroradiometer (USGS LandDAAC MODIS)
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Training




Desert Locust

Cairo, Egypt, 2004




Eritrea: Red Sea Coast
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Work In Progress



Monitoring Dust from Remotely-Sensed Data

NASA (TOMS) Herman et al. (1997),

13 2001 Earth Probe TOMS Aerosol Index




Monitoring Aerosols using MISR Products

Monitor amount of aerosols

Monitor the size of the
aerosols

Separate dust from smoke
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Unpublished results from Linda Hunt (NASA LaRC/SSAI) and Michel Verstraete JRC @



Integrate IRI Data into WorldWind (NASA)
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How Can the Health Community Use the Data
Library for Analyzing the Survelllance Data ?

a Provide a training on how to analyze data in relation to
climate and environmental factors

a Provide the possibility to perform the analysis through
the IRI Data Library (free software, accessible via
Internet)



a3 1. Clean the Data;:

Convert surveillance weekly data to 10-days or monthly

data

Resolve the problem of missing data
De-trend the data

Create anomalies ...
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o 2. Analyze Spatial and Temporal Distribution
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a 3. Analyze Relationship with Environmental factors

Example:
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R for significant regression of NDVI anomalies
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International Research Institute for Climate and Society,

The Earth Institute, Columbia University, Palisades, NY, USA

http://iri.columbia.edu/

pceccato@iri.columbia.edu
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