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Abstract:
Weather forecasting is a critical and challenging task that requires accurate predictions based on historical data and
intricate dependencies between time series. Traditional neural networks, such as Back Propagation through Time
(BPTT) trained RNNs, struggle to effectively capture these dependencies, leading to suboptimal performance in
weather forecasting. In this study, we suggest a novel Integrated_Stack based Bi-LSTM Model, which associations the
strengths of LSTM and Bi-LSTM networks, to address these limitations and enhance the accuracy of short-term
weather predictions. The primary objective of this research is to develop a versatile deep learning model capable of
maintaining long-term dependances and reading any length of sequence, while simultaneously providing real-time
short-term weather forecasts. To achieve this, the Integrated_Stack based Bi-LSTM Model is designed to exploit the
versatility and non-linear adaptive processing ability of neural networks. The proposed model’s architecture involves
the integration of LSTM and Bi-LSTM layers. By incorporating both forward and reverse direction processing, the model
gains a comprehensive understanding of complex patterns present in time-series data. This bidirectional approach
enables the model to capture dependencies effectively, which is essential for accurate weather predictions. To estimate
the presentation of the Integrated_Stack based Bi-LSTM Model, we conducted experiments using real-world weather
data. We compared the model’s predictive capabilities against traditional LSTM models and other state-of-the-art



ADVANCED SEARCH

All 

 Browse  My Settings  Help 
Access provided by:
Vels Institute of Science
Technology & Advanced
Studies (VISTAS)

Sign Out

Access provided by:
Vels Institute of Science
Technology & Advanced
Studies (VISTAS)

Sign Out



Personal Sign In

http://www.ieee.org/
https://ieeexplore.ieee.org/Xplore/home.jsp
http://standards.ieee.org/
http://spectrum.ieee.org/
http://www.ieee.org/sitemap.html
https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/10537602/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/37089458013
https://ieeexplore.ieee.org/author/37088387252
https://ieeexplore.ieee.org/author/37089773502
https://ieeexplore.ieee.org/author/385916603113795
https://ieeexplore.ieee.org/author/571811123612850
https://ieeexplore.ieee.org/author/37089844733
javascript:void()
https://www.ieee.org/give
https://www.ieee.org/cart/public/myCart/page.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/abstract/document/10537629
https://www.ieee.org/profile/public/createwebaccount/showCreateAccount.html?ShowMGAMarkeatbilityOptIn=true&sourceCode=xplore&car=IEEE-Xplore&autoSignin=Y&signinurl=https%3A%2F%2Fieeexplore.ieee.org%2FXplore%2Flogin.jsp%3Furl%3D%2FXplore%2Fhome.jsp%26reason%3Dauthenticate&url=https://ieeexplore.ieee.org/abstract/document/10537629
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/alerts/citation
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10537629
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10537629/authors
https://ieeexplore.ieee.org/abstract/document/10537629/figures
https://ieeexplore.ieee.org/abstract/document/10537629/references
https://ieeexplore.ieee.org/abstract/document/10537629/keywords
https://ieeexplore.ieee.org/abstract/document/10537629/metrics
https://ieeexplore.ieee.org/search/advanced
https://ieeexplore.ieee.org/Xplore/home.jsp
https://ieeexplore.ieee.org/servlet/Login?logout=/abstract/document/10537629/
https://ieeexplore.ieee.org/servlet/Login?logout=/Xplore/guesthome.jsp
javascript:void()


9/20/24, 3:50 PM A Novel Deep Learning Approach for Capturing Time Series Dependencies and Improving Short-term Weather Forecasting | IEEE…

https://ieeexplore.ieee.org/abstract/document/10537629 2/4

More Like This
weather forecasting methods. The assessment metrics included accuracy, root mean square error (RMSE), and mean
absolute error (MAE).
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I. Introduction
According to [1], numerical weather forecasting (NWP) models are utilized to correctly forecast
climate and weather. Artificial intelligence (AI) techniques are receiving more and more attention as
a substitute strategy for forecasting weather and climate. In order to produce data-driven weather
forecasts, researchers [2] have investigated the use of AI models, often known as artificial brains,
that are trained on historical data. Although these data-driven approaches are still in the early
stages of development, if they prove successful, they have the potential to provide weather
forecasts much faster than traditional NWP models, as highlighted by [3].
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