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Abstract 

Rainfall prediction using Indigenous Knowledge Systems (IKS) has been a key aspect of many 

cultures worldwide, including ancient Indian traditions. These systems have historically provided 

valuable insights into weather patterns, particularly rainfall, through meticulous observations of 

natural phenomena such as animal behavior, plant growth cycles, and celestial movements. Indian 

texts like Varahamihira’s Brihat Samhita and the Bhavishya Purana exemplify the depth of this 

traditional knowledge. The National Education Policy (NEP) 2020 encourages the integration of 

such traditional knowledge into modern education. This study explores how IKS can be 

incorporated into contemporary schooling, focusing on traditional Indian rainfall prediction 

methods. By aligning with NEP 2020’s objectives, integrating IKS into educational curricula can 

offer students a richer understanding of sustainable practices and indigenous wisdom. This 

approach not only preserves cultural heritage but also equips students with diverse tools to address 

contemporary challenges such as climate change.       
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1. Introduction  

Indigenous Knowledge Systems (IKS)[1] have been essential in influencing how civilizations 

engage with their surroundings, especially with regard to weather forecasting and agriculture. 

These age-old systems have been created all throughout the world over many generations, 

providing long-term answers to regional problems. Such information is ingrained in Indian 

societies' old scriptures and customs, which have helped them forecast rainfall and other 

meteorological phenomena that are essential to agriculture and water management.  

The Brihat Samhita by Varahamihira and the Bhavishya Purana are well-known works of ancient 

Indian literature that include in-depth explanations of conventional techniques for rainfall 

prediction [23]. These writings reveal a profound understanding of natural processes, where 

weather patterns were predicted by carefully documenting and analysing observations of animal 

behaviour, plant cycles, and celestial movements. Within their cultural context, these procedures 

were highly dependable since they were based on regular patterns observed across generations, 

rather than being just speculative.  

Integration of these old knowledge systems with contemporary scientific methods has gained 

increasing attention in recent years. A big step in this direction is the National Education Policy 
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(NEP) 2020 [2], which promotes IKS integration in the curriculum. The policy places a strong 

emphasis on the value of hands-on learning and the necessity of introducing pupils to sustainable 

practices and local knowledge. By doing this, NEP 2020 hopes to develop a more comprehensive 

framework for education that not only transfers technical skills but also encourages a closer 

relationship with the natural world and cultural heritage. 

The integration of Indigenous Knowledge Systems for rainfall prediction into contemporary 

schooling is examined in this research, with a focus on NEP 2020. It looks at the ancient Indian 

techniques described in the Brihat Samhita and the Bhavishya Purana, examining how these 

customs might be used to modern education to improve students' comprehension of sustainable 

environmental management. This strategy seeks to produce a more resilient and knowledgeable 

generation that is prepared to face the problems of climate change and environmental sustainability 

by bridging the gap between traditional wisdom and contemporary science.  

 

2.  Literature Survey  

In contemporary academic discourse, there has been a growing interest in the incorporation of 

Indigenous Knowledge Systems (IKS) into contemporary scientific frameworks, especially with 

regard to environmental management and sustainability. Although IKS is widely acknowledged as 

a vital source of ecological knowledge, formal integration of this knowledge into modern 

education and research—as promoted by programs such as the National Education Policy (NEP) 

2020—has elevated it to the forefront of academic inquiry.  

Indigenous Knowledge Systems and Rainfall Prediction  

The role of IKS in weather prediction, particularly rainfall, has been extensively documented 

across various cultures. According to Berkes [3], IKS encompasses a wide array of practices rooted 

in the observation of natural phenomena, including animal behavior, plant cycles, and celestial 

movements. These practices have been honed over generations and serve as a critical resource for 

communities dependent on agriculture [3].  

Ancient Indian literature like the Bhavishya Purana and Varahamihira's Brihat Samhita graphically 

illustrate the importance of IKS for rainfall prediction. These publications offer thorough 

forecasting techniques based on methodical environmental observation. For example, to predict 

weather patterns, such as the start and severity of the monsoon, Varahamihira combined 

astrological concepts with actual observations in his Brihat Samhita, which was written in the sixth 

century CE[9]. The importance of astronomical events in determining climate conditions—such 

as planet positions and lunar phases—is emphasised in the book.  

Modern Scientific Approaches to Weather Prediction  

Technology and data analysis breakthroughs have led to a considerable evolution in modern 

weather prediction techniques. In order to mimic the atmosphere and forecast weather based on 

initial conditions, methods like numerical weather prediction (NWP) rely on mathematical models 

[5]. These models provide accurate and scalable solutions for both short- and long-term weather 

forecasting, but they are data-intensive and demand advanced computer resources.  

The limitations of strictly scientific methods are becoming increasingly apparent, even in the case 

of local and seasonal forecasts, despite the efficiency and accuracy of these models. In especially 

in areas where traditional knowledge has been the mainstay of agricultural planning, academics 

such as Agrawal [4] contend that fusing IKS with contemporary science can improve the precision 

and cultural relevance of weather forecasts.  
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Integration of IKS with Modern Science   

Integrating IKS into contemporary scientific practice is not without challenges. One particular 

concern is the knowledge gap between traditional scientific knowledge systems. Although modern 

science is characterized by an emphasis on empirical data and reproducibility, IKS often relies on 

oral traditions, qualitative observations, and environmental factors on a complete understanding  

Despite these differences, successful efforts have been made to bridge the gap between IKS and 

modern science. For example, Orlov [8] describes how the combination of available weather 

forecasting techniques with meteorological data has improved the accuracy of seasonal weather 

forecasts in the Andean region while Aboriginal natural a the integration of ecology into 

contemporary fire management practices in Australia has led to the development of sustainable 

and culturally responsive environmental management practices [10]. 

In the Indian context, NEP 2020 also represents a major policy shift in the adoption and integration 

of IKS into the formal curriculum. The plan recommends the integration of traditional knowledge 

systems into the curriculum, especially in areas such as environmental science and sustainability. 

This approach is seen as a way to preserve cultural heritage, and enhance students’ understanding 

of local ecosystems and sustainable practices (Ministry of HRD, 2020). 

Theoretical Framework for IKS Integration  

Recognising the validity of many knowledge systems, the concept of epistemic pluralism provides 

the theoretical groundwork for integrating IKS with contemporary science. Epistemic pluralism, 

in the words of Longino [6], permits the coexistence of various epistemologies, each of which adds 

distinctive perspectives to our comprehension of reality. This paradigm is especially pertinent to 

environmental management, as multidisciplinary methods are frequently needed to address 

intricate ecological issues.  

When it comes to precipitation forecasting, combining IKS with contemporary meteorological 

models can provide a more sophisticated comprehension of weather trends, especially in areas with 

restricted access to cutting-edge technology infrastructure. This hybrid strategy can increase 

community resilience by giving people access to a wider range of instruments for risk management 

related to climate change.  

 

Table.1. Literature Survey based on Indigenous & Scientific Knowledge 

Sr. 

No. 

Author(s) Title Publication Year Details 

1 A. Agrawal[4] Dismantling the 

Divide Between 

Indigenous and 

Scientific 

Knowledge 

Development 

and Change 

1995 Explores the integration of 

indigenous knowledge with 

scientific approaches. 

2 F. Berkes[3] Sacred Ecology Routledge 2012 Discusses the role of 

indigenous knowledge in 

ecological practices. 

3 E. Kalnay[5] Atmospheric 

Modeling, Data 

Assimilation and 

Predictability 

Cambridge 

University 

Press 

2003 Provides an in-depth look at 

atmospheric modeling and 

prediction techniques. 
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4 H. E. Longino 

[6] 

Science as Social 

Knowledge: Values 

and Objectivity in 

Scientific Inquiry 

Princeton 

University 

Press 

1990 Examines the role of values in 

scientific inquiry and the 

concept of epistemic 

pluralism. 

5 Ministry of 

HRD [2] 

National Education 

Policy 2020 

Government of 

India 

2020 Outlines the education policy 

of India, emphasizing the 

integration of traditional 

knowledge into the 

curriculum. 

6 D. Nakashima, 

L. Prott, and P. 

Bridgewater[7] 

Tapping into the 

World’s Wisdom 

UNESCO 

Sources 

2000 Highlights the importance of 

indigenous wisdom in global 

environmental practices. 

7 B. Orlove, J. C. 

Chiang, and M. 

A. Cane[8] 

Forecasting 

Andean rainfall and 

crop yield from the 

influence of El 

Niño on Pleiades 

visibility 

Nature 2010 Discusses the use of 

traditional knowledge 

combined with modern 

techniques to forecast climate 

conditions in the Andes. 

8 D. Pingree[9] Jyotiḥśāstra: Astral 

and Mathematical 

Literature 

Harrassowitz 1981 Analyzes ancient Indian 

astronomical and 

mathematical literature, 

including its application in 

weather prediction. 

9 S. M. Prober, 

M. H. 

O’Connor, and 

F. J. Walsh[10] 

Australian 

Aboriginal 

Peoples’ Seasonal 

Knowledge: A 

Potential Basis for 

Shared 

Understanding in 

Environmental 

Management 

Ecology and 

Society 

2011 Explores how Aboriginal 

seasonal knowledge 

contributes to environmental 

management in Australia. 

 

Table.2. Literature Survey on Harnessing Indigenous Knowledge Systems in Modern Education: 

Case Study of Rainfall Prediction in Ancient Indian Traditions 

Study Author(s) Year Source Key Findings Relevance to Topic 

Vedic Texts 

on 

Meteorology 

Sharma, 

A.[11] 

2018 Journal of 

Indian 

Studies 

Discusses ancient Vedic 

texts and their insights 

into weather patterns and 

climate. 

Provides foundational 

understanding of 

ancient Indian weather 

predictions. 

Ancient 

Indian 

Rainfall 

Prediction 

Rao, K. 

[12] 

2020 Indian 

History 

Review 

Examines methodologies 

used in ancient Indian 

texts for predicting 

rainfall and their 

accuracy. 

Directly relates to 

rainfall prediction 

methods. 
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Indigenous 

Knowledge 

in Modern 

Education 

Patel, 

S.[13] 

2021 Educational 

Perspectives 

Explores integration of 

indigenous knowledge 

into modern curricula and 

its effectiveness. 

Links indigenous 

knowledge with 

modern educational 

practices. 

Integrating 

Indigenous 

Knowledge 

in Science 

Education 

Desai, 

P.[14] 

2023 Science 

Education 

Journal 

Discusses how traditional 

knowledge can 

complement modern 

scientific education. 

Useful for 

understanding the 

integration of 

traditional knowledge 

in education. 

Ancient 

Texts and 

Climate 

Science 

Gupta, 

L.[15] 

2021 Journal of 

Climate 

Research 

Reviews ancient Indian 

texts for their 

contributions to climate 

science and modern 

implications. 

Connects ancient 

knowledge with 

contemporary climate 

science. 

 

The literature reviewed underscores the potential of combining Indigenous Knowledge Systems 

with modern scientific approaches, especially in rainfall prediction. Ancient Indian texts like the 

Bhavishya Purana and Brihat Samhita provide valuable insights that, when integrated with 

contemporary meteorological methods, can enhance accuracy and cultural relevance. Table-1 

examines the scientific application of Indigenous Knowledge, while Table-2 explores its role in 

modern education through a case study of ancient rainfall prediction. The NEP 2020 highlights the 

significance of incorporating IKS into formal education for preserving cultural heritage and 

promoting sustainability. Future research should focus on developing effective integration 

methodologies and evaluating their impact on education and environmental management. 

 

3. Combining Classical Texts and Modern Science: Methodology for Enhancing Rainfall 

Prediction Accuracy 

This chapter describes the process for improving rainfall forecast by fusing Indigenous Knowledge 

Systems with contemporary meteorological techniques. It describes how to analyse texts from 

classical India, create a hybrid prediction model, and incorporate the results into the curriculum. 

This strategy seeks to maintain cultural heritage while enhancing accuracy. 

 

Key Aspects of Indigenous Rainfall Prediction  

The key aspects of indigenous rainfall predictions are described below, and its classification is 

shown in Fig. 1. 

 

A. Observation of Nature:  

a. Animal Behavior: Changes in animal behavior, such as the activity of ants, birds, or frogs, 

often signal impending rain. One of the most widely recognized indicators of impending rain in 

indigenous knowledge systems is the behavior of animals. Different species exhibit specific 

behaviors that are believed to be linked to changes in atmospheric pressure, humidity, and other 

environmental factors that precede rain.  

i. Birds: In many cultures, the behavior of birds is closely observed to predict weather changes. 

For example, swallows are known to fly lower to the ground before a rainstorm. This behavior is 

attributed to the fact that insects, their primary food source, tend to stay closer to the ground in 
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low-pressure conditions, which are often precursors to rain Field[18]. Additionally, the sudden 

increase in the vocal activity of birds is often interpreted as a sign of approaching rain.  

ii. Insects: Ants, bees, and other insects are also considered reliable indicators of rainfall. In Indian 

traditional knowledge, ants are observed to build higher mounds before the monsoon season to 

protect their nests from flooding [19]. Similarly, an increase in bee activity near hives or the closing 

of hive entrances is seen as a preparation for rain.  

iii. Amphibians and Reptiles: Frogs and snakes are also indicators of rain in many indigenous 

cultures. The croaking of frogs, especially during the dry season, is often seen as a harbinger of 

rain [22]. Snakes, on the other hand, are believed to come out of their holes and move more 

frequently when rain is imminent, possibly due to changes in ground temperature and moisture 

levels.  

b. Plant Indicators: Certain plants and trees are believed to bloom or shed leaves in response to 

specific atmospheric conditions that precede rain. Plants are another vital component of indigenous 

systems for predicting rainfall. Many plants have evolved to respond to specific environmental 

cues, and these responses are used by communities to forecast weather.  

i. Floral Behavior: Certain flowers are known to open and close their petals in response to 

changes in humidity and light, which can be linked to approaching rain. For example, the Evening 

Primrose (Oenothera biennis) closes its flowers when humidity rises before rain [21]. Similarly, 

the Indian Jasmine (Jasminum multiflorum) is observed to bloom profusely when rain is near.  

ii. Leaf Movements: Some plants exhibit changes in leaf orientation or movement in response to 

atmospheric conditions. The Touch-me-not plant (Mimosa pudica), for instance, is known to close 

its leaves when it detects an increase in humidity, signaling an impending shower [20]. Farmers in 

India and other parts of the world have long relied on such observations to plan agricultural 

activities.  

iii. Tree Behavior: Certain trees, such as the Neem tree (Azadirachta indica), are believed to shed 

their leaves or change their appearance before rain. In some cultures, the appearance of new leaves 

on specific trees after a period of dormancy is considered a sign that the rainy season is about to 

beginning [19].  

c. Celestial Bodies: Movements and positions of stars, the moon, and planets are used to predict 

seasonal rains, as seen in ancient texts. Beyond the behavior of flora and fauna, indigenous 

knowledge systems also incorporate observations of the sky, stars, and other celestial bodies to 

predict rainfall. These methods are often intertwined with cultural beliefs and practices.  

i. Cloud Patterns: The observation of cloud formations is a fundamental aspect of traditional 

weather forecasting. In many indigenous cultures, specific cloud shapes, colors, and movements 

are associated with rain. For instance, in Indian tradition, dark, heavy clouds with a bluish hue are 

considered a sure sign of impending rain [23]. The speed and direction of cloud movement are also 

closely monitored, as rapid movement from the west is often linked to the arrival of a storm.  

ii. Wind and Lightning: The direction and strength of the wind are crucial indicators in many 

indigenous rainfall prediction systems. In the Brihat Samhita, an ancient Indian text, the direction 

of the wind at sunrise is considered a key factor in predicting the day’s weather, including the 

likelihood of rain [23]. Lightning, too, is an important sign; frequent lightning flashes in the 

distance, without accompanying thunder, are often interpreted as a precursor to rain.  

iii.  Celestial Bodies: The positions and movements of stars, the moon, and other celestial bodies 

play a significant role in traditional rainfall prediction. For example, the appearance of the Pleiades 

star cluster in the night sky is traditionally associated with the onset of the rainy season in many 
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parts of the world, including India [22].  Similarly, the halo around the moon, known as a 

"moonbow," is often seen as a sign of coming rain.  

 

B. Cultural Practices:  

Rain is frequently called for through customary rites and ceremonies, which reflects a strong 

spiritual bond between local people and the natural world. For many indigenous groups, the habit 

of studying nature to anticipate rainfall is more than just a practical exercise; it is ingrained in their 

cultural and spiritual traditions. Information is frequently transmitted orally, through rituals, and 

through folklore that has been preserved over many generations.  

Rituals and Ceremonies: In many cultures, specific rituals are performed to either predict or 

invoke rain. These rituals often involve the participation of the entire community and are based on 

the belief that human actions can influence natural phenomena. For example, rainmaking 

ceremonies, which may include dances, offerings, and prayers, are common in various cultures 

across Africa, Asia, and the Americas [18].  

 

C. Historical Texts:  

a. Brihat Samhita contains a detailed chapter on predicting rainfall based on various signs, 

including cloud formations and the behavior of wind and lightning.  

b. Bhavishya Purana and other ancient scriptures also describe methods for forecasting weather 

and interpreting natural signs.  

 

D. Impact on Society and Management  

a. Agriculture:  

a. Crop Planning: Farmers use indigenous knowledge to decide the timing of planting and 

harvesting, which directly impacts food security and livelihoods.  

b. Water Resource Management: Anticipating rainfall helps in managing water resources more 

effectively, crucial in regions dependent on monsoon rains.  

b. Disaster Preparedness:  

a. Flood and Drought Management: Accurate predictions allow communities to prepare for 

potential floods or droughts, reducing the risk of crop loss and other disasters.  

b. Sustainability: Indigenous practices promote sustainable land use and water conservation, as 

they are based on long-term observations of local ecosystems.  

c. Cultural and Social Cohesion:  

a. The use of traditional knowledge systems reinforces cultural identity and social cohesion, as 

these practices are often communal and passed down through generations.  

b. Intergenerational Knowledge Transfer: Elders play a key role in educating younger generations 

about these practices, ensuring the continuity of valuable knowledge.  

d. Integration with Modern Science:  

Combining indigenous knowledge with modern meteorological techniques can enhance the 

accuracy of rainfall predictions, leading to better resource management and planning.  

e. Policy and Governance:  

Recognizing the value of indigenous knowledge in policy frameworks can lead to more inclusive 

and effective climate adaptation strategies.  

f. Observation of Nature for Rainfall Prediction:  

An Indigenous Knowledge System For millennia, indigenous knowledge systems (IKS) have been 

an essential component of human communities, especially when it comes to agricultural and 
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environmental management. The capacity of these systems to forecast rainfall from the observation 

of natural events is among their most significant features. Many cultures have ingrained this 

technique firmly in their cultural and spiritual life, and generations of empirical observation have 

frequently confirmed its truth. This essay examines the different natural indications that indigenous 

systems employ to forecast rainfall, as well as the cultural importance and use of these indicators 

in contemporary environmental management.  

g. Intergenerational Knowledge Transfer:  

The ability to read natural signs is considered a valuable skill, and elders in the community play a 

crucial role in teaching younger generations these practices. This knowledge is often conveyed 

through storytelling, proverbs, and hands-on training, ensuring its continuity over time [19].   

 

 
Fig.1. Key Aspects of Indigenous Rainfall Prediction System 

 

 
Fig.2. Impact on Society and Management 
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3. Relevance in Modern Environmental Management  

The observation of nature for rainfall prediction remains relevant in contemporary society, 

especially in the context of climate change and sustainable development. Indigenous knowledge 

systems offer a complementary approach to modern meteorological science, providing localized 

and culturally specific insights that are often absent from global models.  

a. Integration with Modern Science: In recent years, indigenous knowledge in environmental 

management has been increasingly valued. For accurate and precise weather predictions and 

increased resilience to climate change among communities, scientists and policy makers are calling 

for a merger of traditional practices and modern scientific methods [20]. 

b. Sustainable Agriculture: The principles of indigenous knowledge systems which stress the need 

for harmony with nature and use of resources sustainably are especially applicable for modern 

agriculture. Through using traditional rainfall prediction methods, farmers are able to plan better 

thus reducing risks of crop failure and ensuring food security.  

 

4. Conclusion  

Predicting rainfall through nature observation emphasises the close relationship that exists between 

indigenous tribes and their surroundings, combining spiritual and cultural beliefs with scientific 

understanding. In light of climate change, this approach is essential for managing water and 

agricultural resources and provides insightful lessons in sustainability. Indigenous Knowledge 

Systems (IKS) and contemporary meteorological techniques can be integrated in a way that 

supports the National Education Policy (NEP) 2020, which prioritises the inclusion of traditional 

knowledge in the curriculum. This integration promotes cultural preservation and a thorough 

instructional strategy in addition to improving predicting accuracy. It offers culturally appropriate  

and sustainable methods for societal management, enhancing community resilience and weather 

comprehension. All things considered, integrating IKS with modern methods advances education, 

encourages sustainable development, and honours indigenous viewpoints—all of which are in line 

with larger social objectives. 
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