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ABSTRACT
This report computes monthly trends in precipitation, humidity and
temperature, NDVI, land cover against MALARIA

Temperature.
The region has high temperatures at the beginning of 2017 in January but it gradually falls throughout the months with the lowest in
May and July. June is hotter than may and July. It rises from July gradually but drastically falls to the lowest of the selected period of

NDVI pixel values
(16bit raster)

OCCURRENCE computed data. This data was collected between
January 2017 and February 2018.
This report identifies the link between the weather parameters, and

malaria prevalence in the region.

The report also includes use of data collected using the GLOBE
Observer app to show how different GLOBE protocols (Clouds,
Land cover) can be linked with the Mosquito protocol to determine
mosquito seasons and favorable climatic conditions for the growth of
mosquitoes. This can help to develop mitigation measures before the

disasters like outbreak of mosquito borne diseases strike

RESEARCH QUESTI
What is the relationship between weather parameters and
Normalized Difference Vegetation Index (NDVI), land cover

and mosquitoes?

HYPOTHESIS

Owing to the altitude of the site of research, there is expected overall
parameter variations. Homa Bay region experiences convectional
rainfall which may influence the trend of the parameters of study.
Using the satellite map (figure 1.0), it shows that there is green vegeta-
tion cover which suggests that the NDVI should be above 0.4. Addi-
tionally, the area will record high number of mosquitoes and ma-
laria occurrence at different times of the period of study owing to
rainfall occurrence and due to its nearness to a large water body (Lake

Victoria).

LITERATURE REVIEW

Malaria transmission and infection risk in Kenya is determined largely by

altitude, rainfall patterns, and temperature. Malaria is common in regions
experiencing high temperatures and high amount of rainfall or near a water
body.

Normalized Difference Vegetation Index (NDVI) quantifies vegetation by
measuring the difference between near-infrared - which vegetation strongly
reflects - and red light - which vegetation absorbs. NDVI always ranges from -1
to +1. For negative values, it’s highly likely that it’s water. On the other hand,

NDVI value close to +1 indicates a high possibility that it is dense green leaves.
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study in November. Unusually or unexpectedly it rises to the highest levels in February of 2018. Seemingly, this region has two
weather patterns.

Humidity

At the beginning of 2017, humidity is very low but gradually rises to hit the highest record in may. It is relatively high throughout the
following months though in November it falls through the following year to February. From the foregoing, it appears that the region
has two low humid seasons in the year.

Precipitation

Attitudinally this area receives convectional rainfall. It has one heavy season in may. The other months are average though the lowest
is July 2017 followed by January of 2018.

NDVI

The normalized difference vegetation index is average from the beginning of 2017 to the end of the same year. However, it falls in the
month s of January and February in 2018. May and November have high NDVI compared to the other months. In general, all the
parameters combined provide a different correlation with the vegetation cover at different times of the year.

Malaria Occurrence

Cases of malaria occurrence begin at a high record but reduce gradually in the first quota of 2017. In May, surprisingly, they rise to
their highest at normalised +1. May to October records low occurrence with August and October being the lowest months of this
occurrence. The last two months of 2017 record relatively below average occurrence. January and February of 2018 have higher
occurrence. Generally, January, May and the next January are the peak months of occurrence. Malaria occurrence was directly
proportional to precipitation, temperature and to some extend NDVIL.

From the GLOBE Observer data as show in the photographs, we observe that:

Cloud show presence of heavy rainfall at the period when there was green vegetation cover. At the same time heavy rainfall was
recorded. When mosquito data was collected it showed presence of mosquitoes at the same site. This shows that water provided
breeding habitat for mosquitoes and the vegetation cover was the hiding places for those mosquitoes. This is an indication that, there is
direct relationship between clouds, land cover and mosquito protocols from the GLOBE Observer app.

CONCLUSION

The effects of these changing parameter patterns include irregular rain patterns in different parts of the region. By extension, they change plant
cover, animal migration and life cycles. Temperature records are to a greater percentage proportional to malaria occurrence. In May, there is
high humidity, high malaria occurrence, high precipitation and high NDVL

Arguably, this high rainfall leads to expansive vegetation cover around this area, a possible high breeding of mosquitoes. Mosquitoes need
high temperatures. The presence of high rain means that the water stagnates in rather clean environment. This provides suitable environment
for mosquito eggs habitation, their incubation and hatching into larvae.

This region receives high rainfall within the first six months of the year. This should be good time for people to be educated on preventive
measures of malaria. They should also be provided with mosquito nets and repellants. Additionally, they should consider the two seasons and
decide on the suitable mosquito preventive measures so as to prevent malaria outbreaks during these two periods of the year. Finally, all the

above show that the is a direct relationship between Mosquito mapper app, Clouds app and Land cover app in the GLOBE observer app.

RECOMMENDATIONS
The NDVI serves as a useful supplement or even substitute to traditional scouting. Imagine being able to quickly determine
problem areas in the field based on regions with low NDVI values instead of relying on time-consuming practices that are
also prone to human error. This then serves as a strong insight on why today’s health practitioners and the wider society
should embrace technology in disease outbreak prediction and risk control especially mosquito borne diseases.
The ease and availability of data also means that scientists can then quickly deploy teams to examine specific mosquito
affected areas, allowing them to diagnose issues more efficiently rather than spending time and resources looking for
answers with no avail.
This NDVI knowledge makes time-sensitive events like the onset of certain diseases such as malaria much more
manageable. In the end, all these will benefit the bottom line - less time and less resources are spent while getting as much or
even more insight than traditional methods.
Having conducted this research as a founding for others to come, we feel there is need to do further study on mosquitoes and
their relationship with these selected parameters in this research.
The government departments of health, agriculture, water and sanitation should be provided with this interpretation for better
preparation and control of disease epidemics, drought, famine and floods.
Finally, using the mosquito habitat mapper, which is an element of STEM study, the mosquito prevalence can be studied
for identification and decommissioning.
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