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WEATH E R VS . The state of the atmosphere of a

location/ place.

PREDICTION 2. Use of science and technology

High 91°F low 33°F

Typical precip: 0.4in
Typical Humidity: 71%

Chance of precipitation 24% Typical Wind: 13.9mph

Temperature Precipitation Wind Humidity
In a typical week In a typical week In a typical week In a typical week

s 1 day more than 0in o 1 day more than 21mph e 1 day more than 90% ;
I £
63°F 2 Oin y P 21mph y 90%

uossualJel, susf

1 day more than 63°F
\

Typically around 49°F Typically around 13mph Typically around 70%

s ||

Hourly detail

Moming Afternoon Evening Night
Temperature: 41°F Temperature: 48°F Temperature: 41°F Temperature: 38°F
Precip chance:8% i Precip chance:8%




WEATHER FORECASTING MODEL

NUMERICAL WEATHER
PREDICTION MODELS

SCIENTIFICTECHNOLOGICAL
MODELS (MACHINE
LEARNING/DEEP LEARNING)
|. Artificial Neural Network Models

|. Radial Basis Function Network (RBFN)

2. Back Propagation Network (BPN)

3. Multi-layer Perceptron Network (MLPN)

4. Elmans Recurrent Neural Network (ERNN)

SupportVector Machines (SVM)

K Nearest Neighbout Model (KNN)
Genetics Algorithm (GA)

Generic Programming (GP)

Random Forest (RF)

Hybrid Models

N oA W

Statistical models

2. Mathematical models

3.

Satelite-based Models.

uossulJe|| susf



. Computational Complexity- Solution to
. Level of accuracy of the weather
. Mapping of weather model with the

. Chaotic/ Unpredictable nature of weather

PROBLEMS IN WEATHER
FORECASTING

Weather Differential Equations.
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prediction model.

problem of interest.




RESEARCH GAP VS
OBJECTIVES

RESEARCH GAP RESEARCH OBJECTIVES
3
Only short-range (Mins to hours) |. Long-range (days, weeks, months) weather 3
weather forecasting model. forecasting model. 2
o

Single-Parametric Prediction Approach. 2. Multi-Parametric Prediction Approach.

Few weather prediction research 3. Case Study of Kenya-North Eastern,
conducted in the African location. Marsabit




RADIAL BASIS FUNCTION
NEURAL NETW()RK

RBF Network

It is a customized instance of a neural

network that uses the radial basis fuctionas
the activation function for the weights of the [ y |
input variables. \/
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Input Layer Hidden Layer Output Layer




RBFN FOR LONG-RANGE WEATH
PREDICTION

INPUT VARIABLES OUTPUT VARIABLE
XVARIABLE SI UNIT Y VARIABLE SI UNIT
Temperature (°C) Rainfall (mm) T
Humidity (%:) Input Hidden layer ~ Output ;%
Windspeed (m/s) I g
Sea Level (p) ;. §

Radial Basis Neuron



LOWER LEVEL IMPLEMENTATIO

LAYERTYPE VARIABLE UNITS
Input Layer |. Temperature 5 ]
2. Humidity %
3. Windspeed ]
4. Sea Level 5
Hidden Layer (RBF Neuron) Gaussian function 10 50 100 §
Output Layer Rainfall I




KENYA-NORTH EASTERN
KENYA

The East African region, according to reports is one of the fastest-growing economies in
Africa. Inside it, Kenya is ranked as the fastest-growing economy with an annual average
growth of 5% between 2010 and 2018, with a Gross Domestic Product (GDP) of USD 95
Billion. Its economy is described as diverse and dynamic by USAID. Furthermore, it serves as
an entry point for the larger East Africa. (USAID, RSM Consulting)

In Kenya’s GDP, approximately 33% of this is agriculture, greatly affected by the level of
accuracy of weather prediction.
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The North Eastern, according to reports is adversely affected by the level of accuracy or lack
thereof.

It comprises of
|. Marsabit,
2. Moandera

3. Wajir

4. Garissa




ACTUAL VS PREDICTED RAINFALN
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RESULTS OF THE RBFN MODEL

ACCURACY OF THE MODEL

The RBFN model accurately predicted the long-range weather for North Eastern with an
accuracy of 99.7%- <MSE-034666960>.

The annual predictions have been plotted against the actual weather for 2013-2023.

The model has predicted the weather for North Eastern for 2024-2034 with an accuracy of
99.7%

Application
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These predictions can be used to understand the climate of this region and help in decision-
making, planning, and disaster management purposes just to mention but a few.

These predcitions can further help the government to improve the economy of this region
which will further positively impact Kenya’s growing GDP.
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