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INTRODUCTION Normalized Difference Vegetation Index (NDVI) is a remote sensing technology that is 

used to determine the amount of vegetation cover on the earth’s surface. It is important 

to determine vegetation cover on the earth’s surface because any changes on vegetation 

cover affects our health, economy and environment.  In an effort to monitor major 

fluctuations in vegetation and understand how they affect the environment, 20 years 

ago Earth scientists began using satellite remote sensors to measure and map the 

density of green vegetation over the Earth. Using NOAA’s Advanced Very High 

Resolution Radiometer (AVHRR), scientists have been collecting images of our 

planet’s surface.  

NDVI is useful for farmers as it helps them monitor and manage their farms remotely, 

and can predict climate changes such as drought. Since NDVI determines vegetation 

cover, it can also be correlated with incidences of vector borne diseases such as 

malaria, which is transmitted by the mosquito. 

       In this study, normalized data from the weather station located at Homa Bay High 

School (0.5379° S, 34.4600° E), in Homa Bay County, was used to determine whether 

there was a correlation between NDVI and malaria occurrence with weather conditions 

(precipitation, humidity and temperature) in Homa Bay County during the period 

between January, 2017 and February, 2018. 

       NDVI is calculated by near-infrared radiation (NIR) minus visible radiation (Red) 

divided by near-infrared radiation plus visible radiation (Earth observatory, NASA, 

2000). The result generates a value between -1 and +1.  

A value of zero means no vegetation (e.g. tundra or desert) and close to +1 (0.8-0.9) 

indicates the highest possible density of green leaves (e.g. forest).  

NDVI technology is therefore a very useful tool for monitoring health of crops by 

farmers and also to monitor incidences of vector borne diseases such as malaria in 

malaria endemic regions. 

METHOODS 2.1 Data collection for NDVI, weather parameters and malaria occurrence. 

Raw and normalized data from the weather station located at Homa Bay High School 

(0.5379° S, 34.4600° E) between January 2017 and February 2018 was obtained from 

the Regional Centre for Mapping of Resources for Development (RCMRD). The data 

included temperature, humidity, precipitation, pressure, radiation, wind speed, NDVI 

and malaria occurrence. 

 

Raw data is presented in Table 1 while the normalized data is presented in Table 2 (see 

project report). 



 
The raw data was normalized using the formula: Normalized = (x-min)/(max-min) 

where:  

x is the value to be normalized within a particular data set 

min is the minimum value within the data set and max is the maximum value within the 

data set. 

 

2.2 Data collection on maize yield 

Data on annual maize yield was collected from Homa Bay High School and six (6) 

farmers randomly sampled from around the school’s environs, which included three 

small villages, namely, Kananga Lakeshore, Katuma & Nyalkinyi. Data on field-

observed maize yields of four growing seasons (2017–2018) were collected in 2019 by 

means of interviews with the selected farmers who had records of their production.  

Maize yield was calculated as Kg/ha. 

2.3 Data analysis 

 
The normalized data from RCMRD (Table 2) and data on crop yields from the selected 

farmers was used to plot line graphs using MS Excel in order to determine the 

following:  

Whether there is a correlation between the weather conditions and NDVI, 

Whether there is a correlation between the weather condition and malaria occurrence, 

and, 

Whether there is a correlation between the NDVI and crop yield.  

The normalized data (Table 2) was also used to compute a correlation matrix using 

CORREL formula in MS Excel. 



RESULTS Trends between NDVI and weather parameters 

 
Maize, the staple food crop in Homa Bay, is usually planted just before the rainy 

seasons of February to March and September to October.  

From our results (Figure 2), we can see that, the highest recordings of NDVI obtained 

were in May, 2017 (0.45) and November, 2017 (0.46).  This is because, during this 

time, the maize plants are growing and appear very green in colour. During these 

months humidity and precipitation were also high (1.00).  

 

Between May and July, 2017, NDVI precipitation and temperature decreased from 0.45 

to 0.41. The low NDVI is because Maize is harvested in June, and in July, the maize 

stalks are left to dry, and they turn yellow in colour. The average maize yield for the 

year 2017 was 722 kg/ha. 

 

Trends between malaria occurrence and weather conditions 

 
Malaria is transmitted by the Anopheles mosquito, which breeds in stagnant water 

during the rainy seasons. It is clear from our data that, there was high vegetation cover 



and precipitation in May (Figure 2 and 3) which could have increased mosquito 

population. 

Between August and October, 2017, malaria occurrence was at its lowest (Figure 3). 

This could be due to low vegetation cover, since this is the period that harvesting of the 

first season and planting of the second season of maize is taking place. The NDVI 

values during these months are also lower (0.44-0.43), indicating less healthy crop 

(yellowed maize stalks during harvesting) and less vegetation cover following 

harvesting. 

 

Correlation between NDVI, malaria occurrence and weather conditions 

 
From the correlation matrix (Table 3) generated using normalized data, we observed 

that: 

1. NDVI had a positive correlation with humidity (0.767) and precipitation (0.271), 

while it had a negative correlation with temperature (-0.752). 

2.NDVI had a negative correlation with malaria occurrence (-0.378) 
CONCLUSION The results presented show that there is a correlation between: 

a) NDVI and weather conditions 

b) Malaria occurrence and weather conditions 

 

In summary: 

1. NDVI generally has a strong positive correlation with precipitation and humidity, 

while it has a moderately negative relationship with temperature. 

2. Malaria occurrence has a moderately positive correlation with precipitation, 

humidity and also a negative relationship with temperature. 

3. NDVI can be correlated with malaria occurrence because it is dependent on weather 

conditions and gives a good indication of vegetation cover. High vegetation cover 

encourages mosquito breeding.  

4. Direct correlation between NDVI and crop yield was limited by insufficient data on 

crop yield and NDVI. This study was limited by data that was available for the year 

2017. To generate a comprehensive correlation matrix, large sets of data that have been 

collected over longer periods of time are required.  

 

High NDVI also implies good vegetation cover, contributed by the healthy staple crops 

such as maize. 

NDVI technology is therefore a very useful tool for monitoring health of crops by 

farmers and also to monitor incidences of vector borne diseases such as malaria. This is 

important, as, a healthy community will result in increased agricultural productivity. 

 

RECOMMENDATIONS  

- Information on NDVI and malaria occurrence of a given area can be used by the 

government to help its citizens on best agricultural and health practices, help in 

prediction of drought, floods and disease epidemics.  

-Adopting NDVI technology in  Kenya, which relies on agriculture for economic 



 

 

growth, will help to improve agricultural yields and  improve food security, minimize 

food shortage in the country, resulting in a more healthy and productive nation.  

-There is need to collect NDVI data with weather parameters and crop yields for at 

least three years or longer in order to determine the correlations more confidently. 
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