
ASSESSING THE EFFICACY OF INTEGRATING INDIGE-

NOUS KNOWLEDGE SYSTEMS INTO MODERN WEATHER 

OBSERVATIONAL INSTRUMENTS, A CASE OF UGANDA 

Peter Wasswa1, *, Harriet Namulindwa2 and Esther Nakiwala3 

 
1 Institute for Water Research, Rhodes University, South Africa 
2 Uganda National Meteorological Authority 
3 Uganda National Meteorological Training-Entebbe 

*Corresponding author: Peter Wasswa, waswapeter17@yahoo.com. 

 

Abstract: Location-specific weather and climate information together with related advisory services 

are one of the crucial drivers of development in the 21st century particularly in Sub-Saharan Africa. 

However, there still exist significant gaps in provision of weather and climate information at scales 

that effectively address the needs of local people for instance; local farmers and pastoralists. This 

therefore force local people to rely on indigenous knowledge (IK), to observe and forecast weather 

conditions. This situation does not exclude Uganda, and thus the current study assessed the efficacy 

of integrating indigenous knowledge systems into modern weather observational instruments in 

order to boost and act as a backup mechanism for modern weather observational instruments to 

increase accuracy and wide coverage of weather observations within Uganda. Results indicated 

that, respondents across the two pilot sites use a combination of plants, animals, insects, and human 

behaviours, meteorological and astrological indicators to observe and predict local prevailing 

weather conditions. Majority of the respondents particularly in Masaka district, believed that the 

use of indigenous knowledge to observe weather and climatic events is very reliable compared to 

their counterparts in Entebbe Municipality. Therefore, the integration of indigenous knowledge sys-

tem in scientific weather observations is very vital. 
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1. Introduction 

Since human existence, indigenous knowledge systems (IKSs) for instance; observing 

the behavior of large animals, birds, plants, insects, and the solar system have been used 

by different societies the world over for various purposes (Balehegn et al., 2019; Okonya 

et al.,2013). Knowledge about past weather and climate events in various parts of the 

world has been accumulated through personal and group experiences that have been 

handed down to generations through oral traditions. The vast population dynamics in 

Eastern Africa, depend on agriculture and pastoralism which are too vulnerable to climate 

and weather extremes. The need for reliable weather and climate information services 

which are location-specific is thus important to support decision-making processes within 

East African communities (Radeny et al., 2019). 

According to (Radeny et al., 2019), East African weather and climate agencies, still 

grapple with the provision of precise, location-specific, timely, and user-friendly weather 

and seasonal climate forecast information that effectively addresses the needs of farmers 

and pastoralists. Additionally, scientific weather and climate forecasts are often provided 

to the local communities in a generalised format which become less effective for small 

community-level decisions and more so difficult for farmers and pastoralists to access 
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them to make farming and livestock production decisions. The prevailing problems asso-

ciated with scientific weather and climate services, therefore force local communities to 

rely on indigenous knowledge (IK) for seasonal weather observations, where local-ob-

served indicators and experiences are used to observe, forecast, and interpret local 

weather conditions and climate (Nganzi et al.,2015; Komutunga et al.,2013). 

Indigenous knowledge has been defined as institutionalized local place-based 

knowledge rooted in local cultures and has been built upon and often passed on across 

generations through oral history (Radeny et al., 2019; Egeru, 2012; Orlove et al., 2010; Lad-

islaus et al., 2010; Luseno et al., 2003). However, this rich knowledge (IKSs),throughout 

the global is given less attention and thus neither recorded nor documented and updated 

for future generational uses (Radeny et al.,2019; Nganzi et al.,2015). 

In Uganda, National Meteorological Authority (UNMA) has progressively improved 

in the provision of weather and climate services to various users, however, significant 

gaps with regard to location-specific weather and climatic events still exist. Like in many 

developing countries, Uganda is still grappling with scanty weather stations and expen-

sive weather instruments which sometimes break down at crucial moment. Since weather 

is natural in “making”, integrating indigenous knowledge systems into modern weather 

observational systems will not only improve weather and climate services in Uganda but 

will greatly lead to nature conservation. 

Therefore, the current study aims at assessing the efficacy of integrating indigenous 

knowledge systems into modern weather observational instruments in order to boost and 

act as a backup mechanism for modern weather observational instruments to increase ac-

curacy and wide coverage of weather observations within Uganda. 

2. Methods 

We use data from two pilot case studies (Entebbe Municipality and Masaka district) 

(Figure. 1).These sites represent diverse usage of climate and weather information services 

for different activities. Given restricted mobility due to COVID-19 pandemic, the study 

employed mixed research methods. Data was collected in 2021 through structured house-

hold questionnaires and semi structured interviews with senior citizens and some few 

personnel from Uganda National Meteorological Authority (UNMA) and other key sec-

tors. 50 households (30 from Masaka district and 20 from Entebbe Municipality) were ran-

domly selected, and information collected from the surveys included demographic char-

acteristics, source, and types of and access to weather information, characteristics of the 

IK indicators, and perception on reliability of IK. Additional information collected from 

the households surveys included whether households use IK to make local daily deci-

sions. The study adopted the sampling methods as described in detailed Mubiru et al. 

(2015) study. 
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Figure 1. Map of study sites. 

3. Results and discussion  

3.1. Demographic characteristics of household 

Out of 50 households interviewed across the two pilot sites, 90% households were 

male headed with average age of 46 years, however, there was significant variations in 

other demographic characteristics for instance; educational levels and income levels with 

Entebbe Municipality leading Masaka district in these two characteristics (education and 

income levels).  

3.2. Source and types of weather information 

Respondents across the two sites receive various weather information for instance; 

start of rainfall season, expected distribution and rainfall amounts, cropping season 

length, and end of rainfall season. These various weather and climate information are is-

sued and provided by Uganda National Meteorological Authority (UNMA). Given the fact 

that the respondents receive weather information, there is still a need for more detailed 

and location-specific information. 

Respondents receive weather information from various sources which include: 

NGOs, media, indigenous sources, relatives, friends, neighbours and village meetings. 

Results from Table 1 indicates that majority of the respondents receive weather infor-

mation from (radio, TV and mobile phones) across the two study sites. It should be noted 

that majority of the respondents who use indigenous knowledge sources are in Masaka 

district (15%), given the fact that it’s still associated with the rural settings compared to 

Entebbe Municipality. 
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Table 1. Sources of weather information. 

Source of weather information Entebbe (%) Masaka (%) 

Radio, TVs & mobile phones 50 35 

Indigenous sources 3 15 

NGOs 5 10 

Friends, relatives 10 15 

Village and social gatherings 12 20 

Newspapers  20 5 

Total 100 100 

 

3.3. Indigenous knowledge on weather and climate observations 

As revealed previously by various studies within Eastern Africa, for instance 

(Radeny et al., 2019; Nganzi et al., 2015; Egeru, 2012; Orlove et al., 2010; Ladislaus et al., 

2010; Luseno et al., 2003), in this study, respondents across the two pilot sites use a com-

bination of plants, animals, insects, human behaviours, meteorological and astrological 

indicators to observe and predict local prevailing weather conditions (Table 2).  

Table 2. Indigenous knowledge indicators used in observing weather and climatic events. 

Indigenous indicators Entebbe  Masaka  

Direction and strength of wind  

Dry lightning and thunder  

Appearance of dark clouds  

Very high temperature at night  

Dull and white sky at sun rise  

Hallow around the sun  

Appearance of migratory birds  


Appearance of earthworms  


Flowering, sprouting and gaining leaves   

Appearance of reptiles  


One-sided headaches  

Appearance of fog in morning hours  

Presence of grasshoppers    

Reduction in water level in lakes, rivers, swamps    

Emergency of anti-hills   

  

3.4. Reliability and use of Indigenous knowledge to make weather observation 

Results from Figure 2 show the perceived reliability of the use of indigenous 

knowledge to observe weather and climatic events in Entebbe Municipality and Masaka 

district. Majority of the respondents particularly in Masaka district (65% and 55%) for re-

liable and somewhat reliable respectively, believed that the use of indigenous knowledge 

to observe weather and climatic events is very reliable compared to their counterparts in 

Entebbe Municipality. This is due to the rural setting of Masaka district which is perceived 

to preserve indigenous knowledge indicators. Furthermore, the ant-route experiment as 

carried out by (Balehegn et al., 2019), proved consistency, reliability and usage of indige-

nous knowledge for purposes of observing weather and climate events in Masaka area 

(Figure 3) and the wind pattern algorithm as described by the weather observer at Entebbe 

International Airport (Figure 4). The hypothetical wind pattern is often used to provide 

wind information to Entebbe International Airport during weather instrument failure. 
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Figure 2. Reliability of IK  as a tool for weather observation  in Entebbe and Masaka district. 

 

Figure 3. Scenarios in the ant-rout experiment (Adapted from Balehegn et al. 2019). 
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Figure 4. Hypothetical wind patterns at Entebbe International Airport. 

 

4. Conclusions 

Scientific weather and climate observations provided by national meteorological 

agencies are usually downscaled on coarse scales and they provide generalized weather 

and climate information. This makes them less effective in solving the needs of the local 

communities. However, indigenous knowledge which is usually location specific fills this 

gap and aid in making important day-today activities.The current study assessed the effi-

cacy of integrating indigenous knowledge systems into modern weather observational in-

struments in order to boost and act as a backup mechanism for modern weather observa-

tional instruments to increase accuracy and wide coverage of weather observations within 

Uganda.The results show that local people across the two study sites use a combination 

of various indigenous knowledge indicators to observe weather and climate conditions in 

their communities. This implies that indigenous knowledge plays a critical role in sup-

porting local and area specific efforts of observing weather and climate and its integration 

in modern scientific weather observations is thus an issue of national and international 

importance.  

Unfortunately, given the vital role of indigenous knowledge in modern weather ob-

servation and forecasting, challenges like poor knowledge transfer, limited documenta-

tion, loss of biodiversity and influence of religion and modern science tend to undermine 

the value of indigenous knowledge. To limit these challenges, the study recommends the 

documentation of the indigenous knowledge system and identify holistic ways of inte-

grating these knowledge into scientific weather observation and forecasting. This will en-

able the formation of a system that benefits both from the local relevance of indigenous 
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techniques and the increased accuracy and efficiency of modern weather observation tech-

niques. Additionally, it is believed that the integration will boost and act as a backup 

mechanism for modern weather observational instruments which will increase accuracy 

and wide coverage of weather observations within Uganda. 
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