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ABSTRACT

Deep learning is currently one of the transformative technologies for predictive 
analytics, with deep learning providing robust methodologies to analyse complex 
data in both the environmental and social sciences. This chapter is concerned with 
looking into the use of some deep learning techniques, such as CNNs and RNNs, in 
modelling and predicting environmental phenomena and social trends. Deep learn-
ing techniques fit into the environmental sciences through the massive processing 
of remote sensing and observational data in climate modelling, disaster prediction, 
and ecologic monitoring. In the social sciences, it helps with sentiment analysis, 
behavioural predictions, and trend forecasting from large-​scale social media and 
survey data. Key challenges include issues related to data quality and model inter-
pretability; Highlighted case studies provide evidence of the effectiveness of deep 
learning in these domains.

INTRODUCTION

Predictive analytics has emerged as an important tool for understanding and 
predicting complex systems, from environmental and social sciences to most other 
such fields. Deep learning has already made heavy strokes in this process of devel-

DOI: 10.4018/979-8-3693-5573-2.ch017



416

opment by further enhancing predictive analytics, and now it enables the analysis of 
intricate patterns within large datasets. This introduction tries to delve into exactly 
how deep learning, as a subdomain of machine learning involving neural networks 
with multiple layers, has made it possible to revolutionize predictive analytics by 
providing potent methods for forecasting and decision-​making within such do-
mains(Zhong et al., 2021a).

Notably, predictive analytics plays a very essential role in addressing such 
critical topics in environmental sciences as climate change, natural disasters, and 
management of ecosystems. While traditional statistical models are useful, they 
often fall short when dealing with the size and complexity of the more modern data 
sources. With the increasing number of remote sensing technologies, like satellites 
and ground-​based sensors, enormous datasets are generated that capture various 
environmental phenomena. Deep learning does a great job processing these high-​
dimensional data and provides very efficient methods for meaningful insights and 
prediction with accuracy(Hälterlein, 2021). For instance, Convolutional Neural 
Networks are excellent in spatial data analysis, such as satellite image analysis, for 
monitoring changes in land use, detection of deforestation, or the extent of damage 
from natural disasters. They process complex visual data, interpreting information 
that gives detailed assessment—a question of prime importance in environmental 
monitoring and management.

It is in the same way that the recurrent neural networks are good at handling 
time-​dependent data, which becomes critically necessary in making predictions of 
weather patterns and climate dynamics. RNNs can scan the past sequences of weather 
data to identify periodic trends and tendencies in the forecast, helping to undertake 
more accurate predictions of extreme weather events such as hurricanes, floods, and 
heat waves. This, in turn, will create an ability very important in enhancing disaster 
preparedness and response strategies, hence minimizing the impact of such events 
on communities and ecosystems. Deep learning will enable researchers to come up 
with models that integrate diverse sources of data, such as atmospheric measurements 
and oceanic conditions, toward improving predictability with actionable insights 
for environmental policy and management(Zhong et al., 2021b).

The explosion of digital data from social media, online interactions, and other 
sources across the social sciences has changed the face of behavioral and societal 
research. Deep learning methods provide immensely useful tools for analyzing large 
and assorted data, offering advanced prediction analytics that can discover trends, 
sentiments, and behaviors. For example, deep learning-​driven sentiment analysis 
can digest text data from social media sites for understanding public perception 
and sentiment toward issues as varied as politics and consumer preference. It gives 
insights into the social dynamics and public sentiments that help in monitoring 
them toward the formulation of policy decisions. Deep learning models identify 



 

 

28 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/deep-learning-for-predictive-analytics-in-

environmental-and-social-sciences/360270

Related Content

Application of Fuzzy Expert System for Prediction of Farmer Muscle

Strength: A Collective Database and Analysis in Agricultural Sectors of

Odisha in India
Debesh Mishraand Suchismita Satapathy (2020). Fuzzy Expert Systems and

Applications in Agricultural Diagnosis (pp. 195-238).

www.irma-international.org/chapter/application-of-fuzzy-expert-system-for-prediction-of-farmer-

muscle-strength/233223

A Systematic Literature Enquiry of the South African Agricultural Marketing

Environment Pre-1913 to the Present
Phineas Khazamula Chauke (2023). Global Agricultural and Food Marketing in a

Global Context: Advancing Policy, Management, and Innovation  (pp. 1-18).

www.irma-international.org/chapter/a-systematic-literature-enquiry-of-the-south-african-

agricultural-marketing-environment-pre-1913-to-the-present/320560

Orchard Biomass Management
Mohamed Saad Aly Emamand Mohamed Abul-soud Mohamed (2022). Handbook of

Research on Principles and Practices for Orchards Management (pp. 15-32).

www.irma-international.org/chapter/orchard-biomass-management/309160

Global Trends in Organic Food Consumption Studies: A Bibliometric

Perspective
Satish Chandra Pant, Sathyendra Kumar, Shiba Prasad Parhi, Gunawan Prayitnoand

Mykola V. Biloshkurskyi (2025). Emerging Trends in Food and Agribusiness

Marketing (pp. 327-352).

www.irma-international.org/chapter/global-trends-in-organic-food-consumption-studies/360645

Raising the Efficiency of Seohen's Model to Predict Soil Resistance Faced by

Chisel Plow
Adil Abd Elsamia Meselhy (2021). Precision Agriculture Technologies for Food

Security and Sustainability (pp. 257-273).

www.irma-international.org/chapter/raising-the-efficiency-of-seohens-model-to-predict-soil-

resistance-faced-by-chisel-plow/265210

http://www.igi-global.com/chapter/deep-learning-for-predictive-analytics-in-environmental-and-social-sciences/360270
http://www.igi-global.com/chapter/deep-learning-for-predictive-analytics-in-environmental-and-social-sciences/360270
http://www.igi-global.com/chapter/deep-learning-for-predictive-analytics-in-environmental-and-social-sciences/360270
http://www.irma-international.org/chapter/application-of-fuzzy-expert-system-for-prediction-of-farmer-muscle-strength/233223
http://www.irma-international.org/chapter/application-of-fuzzy-expert-system-for-prediction-of-farmer-muscle-strength/233223
http://www.irma-international.org/chapter/a-systematic-literature-enquiry-of-the-south-african-agricultural-marketing-environment-pre-1913-to-the-present/320560
http://www.irma-international.org/chapter/a-systematic-literature-enquiry-of-the-south-african-agricultural-marketing-environment-pre-1913-to-the-present/320560
http://www.irma-international.org/chapter/orchard-biomass-management/309160
http://www.irma-international.org/chapter/global-trends-in-organic-food-consumption-studies/360645
http://www.irma-international.org/chapter/raising-the-efficiency-of-seohens-model-to-predict-soil-resistance-faced-by-chisel-plow/265210
http://www.irma-international.org/chapter/raising-the-efficiency-of-seohens-model-to-predict-soil-resistance-faced-by-chisel-plow/265210

