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e Throughout human history, departures
/13 " from the seasonal rhythms of climate
T 1D often provided the difference between
wealth and poverty, feast and famine,

health and disease, and even life and
death. [Stern and Easterling, 1999]

Disasters are first and foremost a “local”

phenomenon. Local communities are on the
frontlines of both the immediate impact of a
disaster and the initial, emergency response,

which, experience has shown, is crucial for
saving the most lives. (UN-ISDR, 2007)
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9. the onset and the end of a drought are

3k y

.+ difficult to determine, the impacts of a

5

: drought increase slowly, often accumulate

years after termination. Therefore, a drought

is often referred to as a creeping
disaster(Mishra and Singh, 2010).

“The economic case of most African countries is
agriculture. Agricultural production and weather are so
highly interrelated that a good rainy season means a
healthy economy, and failure of the rains...means famine
and death”[An African economic planning Minister
during Climate Variability, Water Resources and

Agricultural Productivity: Food Security Issues in
Tropical Sub-Saharan Africa, 1997, (Virji et al, 1997)]
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£ ro g're Chronic in Africa; Africa
v contributed 56% of droughts that

> wloccurred between 2003 and 2012; they

atfected 26% of her population. Mostly
in SSA and especially the GHA

® The Seasonal Climate Forecasts (SCFs),
the most commonly used form of
forecast are too ‘course” and supply-

driven; dissemination format &
channels are ineffective
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Farmers continue

Ay

Y to consult their
SR P”h"mdlgenous Knowledge Forecasts (IKFs)
C XU @Of the ten countries with the highest levels of
' hunger, and of the ten whose scores have
actually increased since 1990, nine are in Sub-
Saharan Africa in both cases". [international Food

Policy Research Institute, 2009]
& \ery sparse network of weather stations
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- nformation echnology and
ndigenous nowledge with ntelligence

A generic solution designed around 3 ICTs
(Wireless Sensor Networks, Mobile Phones
and Artificial Intelligence) to tackle the
challenges (of scaling-up and scaling-down)

facing the IKFs and SCFs integration
Initiatives.
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L. ® Research Approaches

g

correlational - structured
exploratory unstructured

- Research Inquiry Mode
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Research Design:

e R Tl T qQ .
el 1L Experimental Design - to

calibrate sensors
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2. Case Study Design - to

test assumptions on ED],

ANNs and OND Vs
MAM seasons

3. Longitudinal research
Design - in future to test

the rest of the hypotheses
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: 3 h Experimental Design:
1\7 ® Recursive Participatory
Experiments of 3 types:

® That is, running a series of
lot, xploratory and
onfirmatory xperiments
( ) recursively
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nnnnnn
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® Needed to explore:

1. WSNis for weather
monitoring

2. IK - the myths and beliefs

3. Use of Mobile phones as a
computing device
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o Case Study Design

T}l ® Used in both EDI and ANNs

® Both single multiple case
studies used

® Descriptive case studies of IK
from 2 communities in Kenya




/Pilot Single-Case-

Study

* Data for | weather Station
+ Formulate theory

Experimen




Experimental
Design

Case Study
Design
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| Analysis of | Amnalysis of
Documents Documents ik
: ., Jll ® Data Collection
'~ : W Methods
Coding(writing Questionnaire for
computer identifying K
programs) characteristics
%, o b, -
i . i ™
Observation of Coding(writing
: computer
weather readings
programs)
o L -
i 1 i R
Laboratory and Observation of IK
- - weather
field sensor .
: forecasting
experiments I—r—

My

Focus Groups for
collecting TK
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' Data and Error Analysis Methods
i ® Calibrating for Uncertainty of
Meteorological Measurements

® Systematic Errors in Sensors;
ME, MAPE and RMSE

® Sensor inherent errors; board
temp, lag errors and similarity
tests

e ANNs Models Performance: R,
MSE, RMSE and % RMSE
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perfakesithetform antintegratec
Droughts Early Warning

System
1. Risk Knowledge

 Systematically collect data and
undertake risk assessments

2. Monitoring and Warning
Service

» Develop hazard monitoring
and early warning services

3. Dissemination and Communication

e Communicate risk information and
early warnings




4.7 ® Relevant, affordable,

Technology, Free State
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sustainable, integrated,
resilient, useable, effective,
generic, and micro-level;
through:

Indigenous Knowledge
Effective Drought Index (EDI)
Wireless Sensor Networks
Mobile Phones

ANNSs and Agents

SRR 1—



3. Drought Communication and
Dissemination

Short and
Medium

Term
Forecasts

2(b) IK
Experts

2(a) EDI
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3. Drought Communication and
Dissemination

Long (¢ver a

year)
Forecasgts

Droueht Predictio

‘08  Short and
=~ Medium Term
§ Forecasts Reconciliation
=,
el . =
Drought Monitori 3,
2(b) IK =
2(a) EDI Experts =
=y
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The 1983-1985 Precipitation [using Monthly Data for 1982 fo 1986]
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EDI Values

The 1983-1985 Drought [using Monthly Data for 1982 to 1986]

—6— Dagoreti %
~0- Embu %\Extreme Floods
=& Makindu '
"
I ? Severe Floods
4 \
---------------- Near Normal{====------=l gy
Q\ RE W
o ﬁgr&a-a-ll R MR 1'0000,9
L1 g%eee ¥ Ty
Normat - B
d R -
&\
/
O-QIII X \ ’038
G-&+ - - NearNormat == ----------- H—r---%‘%@vo-w --------------------------------

. -
ba” 1 Severe Droughts

Extrente Droughts

rrrrerrrrerererrereererererererrerrerrerrererrrrrrrrrrrrrrrrr e
1115/82 6/15/82 11/15/82 4/15/83 9/15/83 2/15/84 7/15/84 12/15/84 5/15/85 10/15/85 3/15/86 8/15/86

NAata




The 1983 1985 Drought - Onset, Termination, Severity and Duration[using Daily Data]

EDI Values

Severe Droughts
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EDI Values
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EDI Values

The 1997 - 1998 Floods - Onset, Termination, Severity and Duration[using Daily Data]
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~ Weather Monitoring

~ Drought Monitoring

~ Past Droughts

Related Links

Weather Readings for Makindu [May, 2009]

Precipitation

Browse This Site
Home
Date

About the Project 1-May-2009 0
2-May-2009 il
Weather Monitoring 3-May-2009 0
n 4-May-2009 0
Drought Monitoring 5-May-2009 0
Past Droughts 6-May-2009 2.1
7-May-2009 0

Related Links 8-May-2008
® Safari File Edit View History Bookmarks Window Help — oy o W F -

806

il http:/ flocalhost:8080/2011/EDISystem/Graphs /EDIGraph.php

hatp:/{localhost: 8080/2011/EDISystem/Graphs/EDIGraph.php.

EDI Malues
- o™

I "
|
06

AWRI
431
53.1
50.6
49.1
478
48.9
47.6
46.6

EDI
-1.59
-1.37
-1.44
-1.52
-1.51
-1.51
-1.54
-1.55

EDI Class
Severe Drought
Moderate Drought
Moderate Drought
Severe Drought

Severe Drought
Severe Drought
Severe Drought
Severe Drought

Related Publications

EDI=2.78
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1°r

icial Neural Networks
(ANNSs)

"o EDI (and other drought Indices)
only detects droughts already
happening; ANNs were adopted to
forecast

®* Combining ANNs and EDI
addressed the drawback of El
Nino-Southern Oscillation (ENSO)
and North Atlantic Oscillation
(NAO)

‘A
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Drought Forecasting
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e Network Forecasting Models:

® D-Days Lead Time - 75 - 96% accuracy
and correlation coefficient of over 0.9

® D-Days Lead Time with Precipitation - -
94— 99% accuracy and correlation
coefficient of over 0.99

®* M-Months Lead Time: - poor
performance as low as 20%

® Y-Years Lead Time: - 75 - 82% accuracy
and correlation coefficient of over 0.9
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Drought

_Parameters JA Forecast )

Drought Detection Engine

" Intelligent Agents

B K and Scientific Forecasts’
Reconciliation
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Drought

Knowledge ( Weather Weather
_Parameters J Forecast

Drought Dissemination
Engine
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- ! PUSH SMSes for extreme events
EDI Monitor alerts

' *PULL SMSes for routine forecasts
*Text-to-speech
*Mobile Application

*Future:
e Natural language, visual
displays and phone calls
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The East Africa Drought Monitor

eastafricaweather@gmail.com

3

G To: muthonimasinde@gmail.com 1:14

Drought Forecast for: 2012-8 in Embu will be: Moderate
Drought and Current [ Forecast is: Rains wil...

avroug sonitor <Uf3-L45-U851>

Me: Df:HKEM:2:2
Sent: 1:12Ph

EaDrought Monitor: Drought Forecast
for: 2012-8 in Embu will be: Moderate
“Drought and Current IK Forecast is:
Rains will fall in two weeks

Sent: 1:14PM



Conclusmn and Future/Current /Q
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Technology, Free State

e P"* alone cannot eradicate
_T Ll droughts in SSA, relevant,
| accurate and timely forecasts
can be used to mitigate effects
of the droughts

® System still a prototype;
® can be used to conserve IK
 Completion/enhancement of
some components
® Needs to anchored within a
relevant institution
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AN ﬁ, “But while witches, priests, and
AR I chiefs developed taller and taller
' hats, scientists worked out a
method for determining the
validity of their experimental
results: They learned to ask, Are
they Reproducible? --- That is,
would anyone, using the same
materials and methods arrive at the
same results?” (Scherr, 1983, p. ix)
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. 2 http:/ /www.cut.ac.za
% - httpr/ /www.muthonimasinde.net
emasinde@cut.ac.za
muthonimasinde@gmail.com
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