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Media/Publication Unilndia.com
Date 12t August, 2024 Language English
Headline

Study on Advancing Rainfall Prediction Accuracy through Deep
Learning with special reference to complex terrains of Assam in Real
Time

Link
https://www.uniindia.com/bhubaneswar-iit-develops-hybrid-technology-
to-forecast-prediction-of-heavy-rainfall-events/east/news/3260691.html

Bhubaneswar, Aug 12 (UNI) The IIT Bhubaneswar, for the first time, has developed a hybrid
technology to improve prediction of heavy rainfall events with an adequate lead time.

The hybrid technology, integrating the output from the Weather Research and Forecasting
(WRF) model into a deep learning (DL) medel, will enhanee prediction aceuracy in respect to
heavy rainfall events.

The studies, IIT Bhubaneswar said, were carried out over the complex terrain of Assam (highly
vulnerable to severe flooding) during June 2023 and over the state of Odisha where heavy
rainfall events are highly dynamic in nature due to the landfall of multiple intense rain bearing
monsoon low-pressure systems. Please log in to get detailed story.
Tags: #Bhubaneswar IIT develops hybrid technology to forecast & prediction of
heavy rainfall events
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Date 12t August, 2024 Language English
Headline

11T Bhubaneswar Researchers Study on Advancing Rainfall Prediction
Accuracy through Deep Learning

Link
https://pragativadi.com/iit-bhubaneswar-researchers-study-on-
advancing-rainfall-prediction-accuracy-through-deep-learning/

Oayd 4 Days accumalated raintall
»)
s .

» “ - "

Spatial plot for HRE from day 1 to day 4 und all days asccumulsied for (a)-(c) WRF, (13-(j) U-Net (+A), and (k)~(0) IMD

Bhubaneswar: In climate change scenarios, there is a rapid rise in the intensity and frequency of heavy
rainfall events over the Indian region.

These heavy rainfall events (HREs) have significant consequences and have a profound impact on our
society. However, accurate rainfall prediction with adequate lead time is an immense challenge for the
current state of art dynamical models. Furthermore, this problem is exacerbated over complex
mountainous terrains.

State-of-the-art traditional numerical weather prediction (NWP) models and their ensembles, while
useful, often struggle with accurately forecasting such events due to the intricate topography and varied
climate patterns.

To overcome these limitations, for the first time, IIT Bhubaneswar has developed a hybrid technology
integrating the output from the Weather Research and Forecasting (WRF) model into a deep learning (DL)
model to enhance prediction accuracy, particularly to improve prediction of heavy rainfall events with an
adequate lead time.

The studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding)
during June 2023 and over the state of Odisha where heavy rainfall events are highly dynamic due to the
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landfall of multiple intense rain-bearing monsoon low-pressure systems. In Assam, the hybrid model
displays prediction accuracy that is nearly double that of traditional ensemble models at a district level
with a lead time of up to 96 hours, showcasing its remarkable performance. These innovative studies have
been carried out using retrospective cases. (Ref: https://x.com/iitbbs/status/1817778185716846928)

To demonstrate the robustness of the aforementioned technology for real-time situations over the
complex terrain of Assam, in another ground-breaking study, researchers from the IIT Bhubaneswar have
demonstrated a significant leap in accurately predicting heavy rainfall events over the region in real-time,
using deep learning techniques.

The study titled “Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam”, published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at district scale.
The research employed the WRF model to generate initial weather forecasts in real-time, which were then
refined using the DL model. This method allowed for a more detailed analysis of rainfall patterns,
incorporating a spatial-attention module to better capture the intricate spatial dependencies in the data.
As discussed, the model was trained using data from past heavy rainfall events from multiple ensemble
outputs as well as observations from the India Meteorological Department (IMD), to improve its accuracy.

Key Findings:
1. District-Level Precision: First of its kind in real-time to improve forecast skills on a district scale.

2. Enhanced Prediction Accuracy: The DL model demonstrated a notable improvement in forecast
accuracy, capturing 54.4% of HREs compared to the WRF model’s 22.8%. The DL model also
achieved a mean absolute error (MAE) of under 30 mm, significantly lower than WRF’s over 50
mm MAE for days 2—4 of the forecast period.

3. Technological Innovation: The research introduces a U-Net model with a spatial-attention (SA)
module that captures intricate spatial dependencies of rainfall features at the district scale.




YR Tenfie! TR Yaa=ER

Indian Institute of Technology Bhubaneswar

Media/Publication Prameya News.com
Date 12t August, 2024 Language English
Headline IIT Bhubaneswar researchers study on advancing rainfall prediction

accuracy through deep learning

Link https://odishabytes.com/iit-bhubaneswar-researchers-develop-solar-
powered-microwave-pyrolysis-reactor-for-sustainable-waste-

management/

Bhubaneswar, Aug 12: In climate change scenarios, there is a rapid rise in the intensity and frequency
of heavy rainfall events over the Indian region. These heavy rainfall events (HREs) have significant
consequences and have a profound impact on our society. However, accurate rainfall prediction with
adequate lead-time is an immense challenge for the current state of art dynamical models.
Furthermore, this problem is exacerbated over complex mountainous terrains. State-of-the-art
traditional numerical weather prediction (NWP) models and their ensembles, while useful, often
struggle with accurately forecasting such events due to the intricate topography and varied climate
patterns.

To overcome these limitations, for the first time, II'T Bhubaneswar has developed a hybrid technology
integrating the output from the Weather Research and Forecasting (WRF) model into a deep learning
(DL) model to enhance prediction accuracy particularly with an aim to improve prediction of heavy
rainfall events with an adequate lead time. The studies were carried out over the complex terrain of
Assam (highly vulnerable to severe flooding) during June 2023 and over the state of Odisha where
heavy rainfall events are highly dynamic in nature due to the landfall of multiple intense rain bearing
monsoon low-pressure systems.

In Assam, the hybrid model displays prediction accuracy that is nearly double that of traditional
ensemble models at a district level with a lead time up to 96 hours, showcasing its remarkable
performance. These innovative studies have been carried out using retrospective cases.

To demonstrate the robustness of the aforementioned technology for real time situations over
complex terrain of Assam, in another ground-breaking study, researchers from the IIT Bhubaneswar
have demonstrated a significant leap in accurately predicting heavy rainfall events over the region in
real-time, using deep learning techniques. The study titled "Minimization of Forecast Error Using Deep
Learning for Real-Time Heavy Rainfall Events Over Assam", published in IEEE Xplore, has revealed
that integrating DL with the traditional WRF model dramatically improves forecast accuracy for heavy
rainfall events in real-time, a critical advancement for this flood-prone mountainous region like
Assam.

Between June 13 and 17, 2028, Assam experienced severe flooding due to heavy rainfall. The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at districts
scale. The research employed the WRF model to generate initial weather forecasts in real time, which
were then refined using the DL model. This method allowed for a more detailed analysis of rainfall
patterns, incorporating a spatio-attention module to better capture the intricate spatial dependencies
in the data. As discussed, the model was trained using data from past heavy rainfall events from
multiple ensembles outputs as well as observations from India Meteorological Department (IMD), to
improve its accuracy.
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Headline

11 T-Bhubaneswar Develops Technology to Predict Rainfall Accurately

Link
https://www.latestly.com/agency-news/india-news-iit-bhubaneswar-
develops-technology-to-predict-rainfall-accurately-
6184546.html#tgoogle vignette

The IIT-Bhubaneswar claimed to have developed a technology to accurately predict
rainfall, particularly in cases of downpours, with an adequate lead time.

The technology was developed by integrating the output from the Weather
Research and Forecasting (WRF) model into a deep learning (DL) model, the
institute said in a statement on Monday.

The institute has carried out studies using retrospective cases over the complex
terrain of Assam (highly vulnerable to severe flooding) during June 2023 and over
the state of Odisha where heavy rainfall events are highly dynamic in nature due to
the landfall of multiple intense rain-bearing monsoon low-pressure systems.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy
rainfall.

"The DL model was able to more accurately predict the spatial distribution
and intensity of rainfall across at districts scale," it claimed..

The research employed the WRF model to generate initial weather
forecasts in real-time, which were then refined using the DL model," it said.

This method allowed for a more detailed analysis of rainfall patterns,
incorporating a spatio-attention module to better capture the intricate
spatial dependencies in the data.

In Assam, the model displays prediction accuracy that is nearly double that
of traditional ensemble models at a district level with a lead time of upto 96
hours, showcasing its remarkable performance, the institute statement said.
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Headline

11 T-Bhubaneswar develops technology to predict rainfall accurately

Link
https://www.newsdrum.in/national/iit-bhubaneswar-develops-
technology-to-predict-rainfall-accurately-6852786

Bhubaneswar, Aug 12 (PTI) The lIT-Bhubaneswar claimed to have developed a technology to accurately
predict rainfall, particularly in cases of downpours, with an adequate lead time.

The technology was developed by integrating the output from the Weather Research and Forecasting
(WRF) model into a deep learning (DL) model, the institute said in a statement on Monday.

The institute has carried out studies using retrospective cases over the complex terrain of Assam (highly
vulnerable to severe flooding) during June 2023 and over the state of Odisha where heavy rainfall events
are highly dynamic in nature due to the landfall of multiple intense rain-bearing monsoon low-pressure
systems.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall.

"The DL model was able to more accurately predict the spatial distribution and intensity of rainfall across
at districts scale," it claimed..

The research employed the WRF model to generate initial weather forecasts in real-time, which were then
refined using the DL model," it said.

This method allowed for a more detailed analysis of rainfall patterns, incorporating a spatio-attention
module to better capture the intricate spatial dependencies in the data.

In Assam, the model displays prediction accuracy that is nearly double that of traditional ensemble models
at a district level with a lead time of upto 96 hours, showcasing its remarkable performance, the institute
statement said.



https://www.newsdrum.in/national/iit-bhubaneswar-develops-technology-to-predict-rainfall-accurately-6852786
https://www.newsdrum.in/national/iit-bhubaneswar-develops-technology-to-predict-rainfall-accurately-6852786

YR W] TR YIARER

Indian Institute of Technology Bhubaneswar

Media/Publication Orissa Post.com
Date 12t August, 2024 Language English
Headline

11 T-Bhubaneswar claims to have developed technology to accurately
predict rainfall

Link
https://www.orissapost.com/iit-bhubaneswar-claims-to-have-developed-
technology-to-accurately-predict-rainfall/

The lIT-Bhubaneswar claimed to have developed a technology to accurately predict rainfall, particularly
in cases of downpours, with an adequate lead time.

The technology was developed by integrating the output from the Weather Research and Forecasting
(WRF) model into a deep learning (DL) model, the institute said in a statement Monday.

The institute has carried out studies using retrospective cases over the complex terrain of Assam (highly
vulnerable to severe flooding) during June 2023 and over the state of Odisha where heavy rainfall events
are highly dynamic in nature due to the landfall of multiple intense rain-bearing monsoon low-pressure
systems, the statement added.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. “The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at districts
scale,” it claimed.

“The research employed the WRF model to generate initial weather forecasts in real-time, which were
then refined using the DL model,” it said.

This method allowed for a more detailed analysis of rainfall patterns, incorporating a spatio-attention
module to better capture the intricate spatial dependencies in the data.

In Assam, the model displays prediction accuracy that is nearly double that of traditional ensemble models
at a district level with a lead time of upto 96 hours, showcasing its remarkable performance, the institute
statement said.
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Headline

11 T-Bhubaneswar develops hybrid technology using Al for accurate
weather forecasting

Link
https://odishatv.in/news/odisha/iit-bhubaneswar-develops-hybrid-
technology-using-ai-for-accurate-weather-forecasting-241475

The Indian Institute of Technology (lIT) Bhubaneswar has developed a hybrid technology by integrating
the Weather Research and Forecasting (WRF) model into a deep learning (DL) model. This advancement
aims to enhance the accuracy of predicting heavy rainfall events, particularly in complex terrains like
Assam and Odisha, with adequate lead time. The study underscores the potential of artificial
intelligence in real-time weather forecasting.

The Indian Institute of Technology (lIT)-Bhubaneswar has developed a hybrid technology integrating the
output from the Weather Research and Forecasting (WRF) model into a deep learning (DL) model to
enhance prediction accuracy particularly with an aim to improve prediction of heavy rainfall events with
an adequate lead time, said official sources on Monday.

The study also highlighted the potential of artificial intelligence in improving real-time weather
forecasting, particularly for heavy rainfall events in the complex terrains over the Indian region.

The studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding)
during June 2023 and over the state of Odisha where heavy rainfall events are highly dynamic in nature
due to the landfall of multiple intense rain bearing monsoon low-pressure systems.

"In Assam, the hybrid model displays prediction accuracy that is nearly double that of traditional ensemble
models at a district level with a lead time up to 96 hours, showcasing its remarkable performance. These
innovative studies have been carried out using retrospective cases," official sources added.

Researchers from the lIT-Bhubaneswar through another groundbreaking study have demonstrated a
significant leap in accurately predicting heavy rainfall events over the region in real-time, using deep
learning techniques. The study demonstrated the robustness of the new hybrid technology for real time
situations over complex terrain of Assam.

"The study titled 'Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam', published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam," added sources.
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Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at district scale.
The research employed the WRF model to generate initial weather forecasts in real time, which were then
refined using the DL model.

The experts through this new method can now carry out a more detailed analysis of rainfall patterns,
incorporating a spatio-attention module to better capture the intricate spatial dependencies in the data.

As discussed, the model was trained using data from past heavy rainfall events from multiple ensembles
outputs as well as observations from India Meteorological Department (IMD), to improve its accuracy.

"This advancement is crucial for mitigating the impacts of natural disasters and public safety. Additionally,
these pioneering works will also serve as a guiding light in creating analogous hybrid models for other
intricate topographical terrain areas such as the Western Himalayas and Western Ghats regions of India,"
official sources said.
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Headline

11 T-Bhubaneswar develops technology to predict rainfall accurately

Link
https://theprint.in/india/iit-bhubaneswar-develops-technology-to-
predict-rainfall-accurately/2220557/

The lIT-Bhubaneswar claimed to have developed a technology to accurately predict rainfall, particularly
in cases of downpours, with an adequate lead time.

The technology was developed by integrating the output from the Weather Research and Forecasting
(WRF) model into a deep learning (DL) model, the institute said in a statement on Monday.

The institute has carried out studies using retrospective cases over the complex terrain of Assam (highly
vulnerable to severe flooding) during June 2023 and over the state of Odisha where heavy rainfall events
are highly dynamic in nature due to the landfall of multiple intense rain-bearing monsoon low-pressure
systems.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall.

“The DL model was able to more accurately predict the spatial distribution and intensity of rainfall across
at districts scale,” it claimed..

The research employed the WRF model to generate initial weather forecasts in real-time, which were then
refined using the DL model,” it said.

This method allowed for a more detailed analysis of rainfall patterns, incorporating a spatio-attention
module to better capture the intricate spatial dependencies in the data.

In Assam, the model displays prediction accuracy that is nearly double that of traditional ensemble models
at a district level with a lead time of upto 96 hours, showcasing its remarkable performance, the institute
statement said.
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Headline

11 T-Bhubaneswar develops hybrid technology using Al for weather
forecasting

Link
https://in.investing.com/news/general-news/iitbhubaneswar-develops-
hybrid-technology-using-ai-for-weather-forecasting-4381317

The Indian Institute of Technology (IIT)-Bhubaneswar has developed a hybrid technology integrating the output from
the Weather Research and Forecasting (WRF) model into a deep learning (DL) model to enhance prediction accuracy
particularly with an aim to improve prediction of heavy rainfall events with an adequate lead time, said official
sources on Monday. The study also highlighted the potential of artificial intelligence in improving real-time weather
forecasting, particularly for heavy rainfall events in the complex terrains over the Indian region.

The studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding) during June
2023 and over the state of Odisha where heavy rainfall events are highly dynamic in nature due to the landfall of
multiple intense rain bearing monsoon low-pressure systems. "In Assam, the hybrid model displays prediction
accuracy that is nearly double that of traditional ensemble models at a district level with a lead time up to 96 hours,
showcasing its remarkable performance. These innovative studies have been carried out using retrospective cases,"
official sources added.

The researchers from the IIT-Bhubaneswar through another groundbreaking study have demonstrated a significant
leap in accurately predicting heavy rainfall events over the region in real-time, using deep learning techniques. The
study demonstrated the robustness of the new hybrid technology for real time situations over complex terrain of
Assam. "The study titled 'Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam', published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model dramatically
improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for this flood-prone
mountainous region like Assam," added sources.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. The DL model was able to
more accurately predict the spatial distribution and intensity of rainfall across at district scale. The research
employed the WRF model to generate initial weather forecasts in real time, which were then refined using the DL
model. The experts through this new method can now carry out a more detailed analysis of rainfall patterns,
incorporating a spatio-attention module to better capture the intricate spatial dependencies in the data.

As discussed, the model was trained using data from past heavy rainfall events from multiple ensembles outputs as
well as observations from India Meteorological Department (IMD), to improve its accuracy.

"This advancement is crucial for mitigating the impacts of natural disasters and public safety. Additionally, these
pioneering works will also serve as a guiding light in creating analogous hybrid models for other intricate
topographical terrain areas such as the Western Himalayas and Western Ghats regions of India," official sources said.
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India.com
Media/Publication
Date 13t August, 2024 Language English
Headline
11T Bhubaneswar Develops Hybrid Technology Using Al For Weather
Forecasting
Link

https://www.india.com/technology/iit-bhubaneswar-develops-hybrid-
technology-using-ai-for-weather-forecasting-7161057/

The Indian Institute of Technology (lIT)-Bhubaneswar has developed a hybrid technology integrating the
output from the Weather Research and Forecasting (WRF) model into a deep learning (DL) model to
enhance prediction accuracy particularly with an aim to improve prediction of heavy rainfall events with
an adequate lead time, said official sources on Monday.

The study also highlighted the potential of artificial intelligence in improving real-time weather
forecasting, particularly for heavy rainfall events in the complex terrains over the Indian region.

The studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding)
during June 2023 and over the state of Odisha where heavy rainfall events are highly dynamic in nature
due to the landfall of multiple intense rain bearing monsoon low-pressure systems.

“In Assam, the hybrid model displays prediction accuracy that is nearly double that of traditional ensemble
models at a district level with a lead time up to 96 hours, showcasing its remarkable performance. These
innovative studies have been carried out using retrospective cases,” official sources added.

The researchers from the lIT-Bhubaneswar through another groundbreaking study have demonstrated a
significant leap in accurately predicting heavy rainfall events over the region in real-time, using deep
learning techniques. The study demonstrated the robustness of the new hybrid technology for real time
situations over complex terrain of Assam.

“The study titled ‘Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam’, published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam,” added sources.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at district scale.
The research employed the WRF model to generate initial weather forecasts in real time, which were then
refined using the DL model.
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The experts through this new method can now carry out a more detailed analysis of rainfall patterns,
incorporating a spatio-attention module to better capture the intricate spatial dependencies in the data.

As discussed, the model was trained using data from past heavy rainfall events from multiple ensembles
outputs as well as observations from India Meteorological Department (IMD), to improve its accuracy.

“This advancement is crucial for mitigating the impacts of natural disasters and public safety. Additionally,
these pioneering works will also serve as a guiding light in creating analogous hybrid models for other
intricate topographical terrain areas such as the Western Himalayas and Western Ghats regions of India,”
official sources said.
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Headline

11T Bhubaneswar Unveils Al-Driven Hybrid Tech for Precise Weather
Forecasting

Link
https://www.siliconindia.com/news/general/iit-bhubaneswar-unveils-
aidriven-hybrid-tech-for-precise-weather-forecasting-nid-231249-cid-
1.html

The Indian Institute of Technology (1IT) Bhubaneswar has developed a hybrid technology that integrates
the output from the Weather Research and Forecasting (WRF) model into a deep learning (DL) model to
enhance prediction accuracy, particularly focusing on improving the prediction of heavy rainfall events
with sufficient lead time, according to official sources. The study also underscores the potential
of artificial intelligence in advancing real-time weather forecasting, especially for heavy rainfall events in
the complex terrains of the Indian region.

The studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding)
during June 2023 and over the state of Odisha where heavy rainfall events are highly dynamic in nature
due to the landfall of multiple intense rain bearing monsoon low-pressure systems.

“In Assam, the hybrid model displays prediction accuracy that is nearly double that of traditional ensemble
models at a district level with a lead time up to 96 hours, showcasing its remarkable performance. These
innovative studies have been carried out using retrospective cases”, official sources added.

Researchers from IIT Bhubaneswar, in another groundbreaking study, have made significant strides in
accurately predicting heavy rainfall events in real-time using deep learning techniques. The study
showcased the robustness of the new hybrid technology for real-time applications in the complex terrain
of Assam.

“The study titled ‘Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam’, published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam”, added sources.

Between June 13 and 17, 2023, Assam faced severe flooding caused by heavy rainfall. The DL model
successfully provided a more accurate prediction of the spatial distribution and intensity of rainfall at the
district level. The research utilized the WRF model to generate initial real-time weather forecasts, which
were then refined using the DL model.

With this new method, experts can now conduct a more detailed analysis of rainfall patterns by
incorporating a spatio-attention module to better capture the complex spatial dependencies in the data.
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The model was trained using data from previous heavy rainfall events, including multiple ensemble
outputs and observations from the India Meteorological Department (IMD), to enhance its accuracy.

“This advancement is crucial for mitigating the impacts of natural disasters and public safety. Additionally,
these pioneering works will also serve as a guiding light in creating analogous hybrid models for other
intricate topographical terrain areas such as the Western Himalayas and Western Ghats regions of India”,
official sources said.
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11 T-Bhubaneswar develops hybrid technology using Al for weather
forecasting

Link
https://www.thestatesman.com/books-education/iit-bhubaneswar-
develops-hybrid-technology-using-ai-for-weather-forecasting-
1503331198.html

The Indian Institute of Technology (lIT)-Bhubaneswar has developed a hybrid technology integrating the
output from the Weather Research and Forecasting (WRF) model into a deep learning (DL) model to
enhance prediction accuracy particularly with an aim to improve prediction of heavy rainfall events with
an adequate lead time, said official sources on Monday.

The study also highlighted the potential of artificial intelligence in improving real-time weather
forecasting, particularly for heavy rainfall events in the complex terrains over the Indian region.

The studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding)
during June 2023 and over the state of Odisha where heavy rainfall events are highly dynamic in nature
due to the landfall of multiple intense rain bearing monsoon low-pressure systems.

“In Assam, the hybrid model displays prediction accuracy that is nearly double that of traditional ensemble
models at a district level with a lead time up to 96 hours, showcasing its remarkable performance. These
innovative studies have been carried out using retrospective cases,” official sources added.

The researchers from the lIT-Bhubaneswar through another groundbreaking study have demonstrated a
significant leap in accurately predicting heavy rainfall events over the region in real-time, using deep
learning techniques. The study demonstrated the robustness of the new hybrid technology for real time
situations over complex terrain of Assam.

“The study titled ‘Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam’, published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam,” added sources.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at district scale.
The research employed the WRF model to generate initial weather forecasts in real time, which were then
refined using the DL model.



https://www.thestatesman.com/books-education/iit-bhubaneswar-develops-hybrid-technology-using-ai-for-weather-forecasting-1503331198.html
https://www.thestatesman.com/books-education/iit-bhubaneswar-develops-hybrid-technology-using-ai-for-weather-forecasting-1503331198.html
https://www.thestatesman.com/books-education/iit-bhubaneswar-develops-hybrid-technology-using-ai-for-weather-forecasting-1503331198.html
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The experts through this new method can now carry out a more detailed analysis of rainfall patterns,
incorporating a spatio-attention module to better capture the intricate spatial dependencies in the data.

As discussed, the model was trained using data from past heavy rainfall events from multiple ensembles
outputs as well as observations from India Meteorological Department (IMD), to improve its accuracy.

“This advancement is crucial for mitigating the impacts of natural disasters and public safety. Additionally,
these pioneering works will also serve as a guiding light in creating analogous hybrid models for other
intricate topographical terrain areas such as the Western Himalayas and Western Ghats regions of India,”
official sources said.
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11T BBS researchers study rainfall prediction accuracy

78BS researchers st ramlallpredmlmn declraty

PNS & EBHUBANESWAR

In climate change scenarios.
there is a rapid rise in the in
tensity and frequency of heavy
rainfall events over the Indian
region. These heavy rainfall
events (HRES) have significant
consequences and have 2 pro
found impact on the society.

However, accurate rainfall
prediction with adequate lead-
time is an immense challenge
for the current state-of -the art
dynamical models. State-of-
the-art traditional numerical
weather prediction (NWP)
models and their ensembles.
while useful, often struggle

i — >
T

o o

with accurately forecasting
such events due to the intri-
cate topography and varied
climate patterns.

To overcome these limita-
tions, for the first time, the IIT
Bhubaneswar has developed a
hybrid technology integrating
the output from the Weather
Research and Forecasting
(WRF) model into & deep
learning (DL) modd to en-
hance prediction aceuracy par

ticularly with an aim to im-
prove prediction of heavy rain-
fall events with an adequate
lead time. The studies were
carried out over lhl‘ cnmplrl
terrain of Assam (highly vul-
nerable to severe flooding)
during June 2023 and over the
State of Odisha where heavy
rainfall events are highly dy
namic in nature due to the
landfall of multiple intense
rain bearing monsoon low

pressure systems. In Assam,
the hybrid model displays pre
diction accuracy that is nearly
double that of tradstional en
semble models at a district
level with a lead time up 1o 96
hours, showcasing its remark-
able performance.

To demonstrate the robust-
ness of the aforementioned
technology for real time situ-
ations over complex terrain of
Assam, in another ground-
breaking study, rescarchers
from the IIT Bhubaneswar
have demonstrated a signiti
cant leap in accuratdly predict-
ing heavy rainfall events over
the region in real time, using
deep learning techniques.
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The Political & Business Daily

Date 12 August, 2024

Language English

Headline

11T Bhubaneswar develops technology to predict rainfall accurately

II'T-Bhubaneswar develops technology
to predict rainfall accurately

BHUBANESWAR, AUG 12

THE IIT-Bhubaneswar claimed to have
developed a technology to accurately pre-
dict rainfall, particularly in cases of down-
pours, with an adequate lead time.

The technology was developed by
integrating the output from the Weather
Research and Forecasting (WRF) model
into a deep learning (DL) model, the insti-
tute said in a statement on Monday.

The institute has carried out studies
using retrospective cases over the complex
terrain of Assam (highly vulnerable to
severe flooding) during June 2023 and
over the state of Odisha where heavy rain-
fall events are highly dynamic in nature
due to the landfall of multiple intense rain-
bearing monsoon low-pressure systems.

Between June 13 and 17, 2023, Assam

experienced severe flooding due to heavy
rainfall. "The DL model was able to more
accurately predict the spatial distribution
and intensity of rainfall across at district
scale," it claimed..

The research employed the WRF
model to generate initial weather fore-
casts in real-time, which were then
refined using the DL model," it said. This
method allowed for a more detailed
analysis of rainfall patterns, incorporating
a spatio-attention module to better cap-
ture the intricate spatial dependencies in
the data.

In Assam, the model displays predic-
tion accuracy that is nearly double that of
traditional ensemble models at a district
level with a lead time of upto 96 hours,
showcasing its remarkable performance,
the institute statement said. —PTI
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11T Bhubaneswar develops technology to predict rainfall accurately
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Date 13t August, 2024 Language Odia
Headline

IIT Bhubaneswar develops technology to predict rainfall accurately
through Deep Learning
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Headline

IIT Bhubaneswar develops technology to predict rainfall accurately

through Deep Learning
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Date 12t August, 2024 Language Odia
Headline

11 T-Bhubaneswar Develops Technology Using Al To Predict Rainfall
Accurately

Link
https://shasakprashasak.com/index.php/state/42691-2024-08-12-11-34-
28
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Spatial plot for HRE from day 1 to day 4 and all days accumulated for (a)-(c) WRF, (f)(j) U-Net (+A), and (k)-(0) IMD.
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Q28 \9e° 2l A AFIS QACA SRR YRR ARIRAN | AR, AYIG Q1A A ATe A0R
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afe aidey zEe Qasa 9F ARE | YRR aAltIde Areie aidial gigae
(numerical weather prediction-NWP) qsen 9e° 6acieqa adeqee, aaecals!
YqIeass, ace cealgid e Gy aqalg elal 62¢ 12l acaIgfeq A0Q gIgaIR
@aQl ade a°as @ad |
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Media/Publication Odisha Bytes.com
Date 13 August, 2024 Language English
Headline

11 T-Bhubaneswar Develops Technology Using Al To Predict Rainfall
Accurately

Link
https://odishabytes.com/iit-bhubaneswar-develops-technology-using-ai-
to-predict-rainfall-accurately/

[IT-Bhubaneswar has developed a hybrid technology to enhance rainfall prediction accuracy, particularly
in case of downpours with an adequate lead time, by integrating the output from the Weather Research
and Forecasting (WRF) model into a deep learning (DL) model.

“The studies were carried out using retrospective cases over the complex terrain of Assam (highly
vulnerable to severe flooding) during June 2023 and over the state of Odisha where heavy rainfall events
are highly dynamic in nature due to the landfall of multiple intense rain bearing monsoon low-pressure
systems,” the institute said in a statement on Monday.

It claimed that the hybrid model displayed prediction accuracy, nearly double that of traditional ensemble
models, at a district level in Assam with a lead time up to 96 hours.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall.

“The DL model was able to more accurately predict the spatial distribution and intensity of rainfall across
at districts scale. The research employed the WRF model to generate initial weather forecasts in real time,
which were then refined using the DL model. This method allowed for a more detailed analysis of rainfall
patterns, incorporating a spatio-attention module to better capture the intricate spatial dependencies in
the data,” it said.

The study titled ‘Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam’, published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam, it added.



https://odishabytes.com/iit-bhubaneswar-develops-technology-using-ai-to-predict-rainfall-accurately/
https://odishabytes.com/iit-bhubaneswar-develops-technology-using-ai-to-predict-rainfall-accurately/
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Media/Publication Ap 7am.com
Date 13 August, 2024 Language English
Headline

11 T-Bhubaneswar develops hybrid technology using Al for weather
forecasting

Link
https://ap7am.com/en/84580/iit-bhubaneswar-develops-hybrid-
technology-using-ai-for-weather-forecasting

The Indian Institute of Technology (lIT)-Bhubaneswar has developed a hybrid technology integrating the
output from the Weather Research and Forecasting (WRF) model into a deep learning (DL) model to
enhance prediction accuracy particularly with an aim to improve prediction of heavy rainfall events with
an adequate lead time, said official sources on Monday.

The study also highlighted the potential of artificial intelligence in improving real-time weather
forecasting, particularly for heavy rainfall events in the complex terrains over the Indian region.

The studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding)
during June 2023 and over the state of Odisha where heavy rainfall events are highly dynamic in nature
due to the landfall of multiple intense rain bearing monsoon low-pressure systems.

"In Assam, the hybrid model displays prediction accuracy that is nearly double that of traditional ensemble
models at a district level with a lead time up to 96 hours, showcasing its remarkable performance. These
innovative studies have been carried out using retrospective cases," official sources added.

The researchers from the lIT-Bhubaneswar through another groundbreaking study have demonstrated a
significant leap in accurately predicting heavy rainfall events over the region in real-time, using deep
learning techniques. The study demonstrated the robustness of the new hybrid technology for real time
situations over complex terrain of Assam.

"The study titled 'Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam’, published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam," added sources.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at district scale.
The research employed the WRF model to generate initial weather forecasts in real time, which were then
refined using the DL model.

The experts through this new method can now carry out a more detailed analysis of rainfall patterns,
incorporating a spatio-attention module to better capture the intricate spatial dependencies in the data.



https://ap7am.com/en/84580/iit-bhubaneswar-develops-hybrid-technology-using-ai-for-weather-forecasting
https://ap7am.com/en/84580/iit-bhubaneswar-develops-hybrid-technology-using-ai-for-weather-forecasting
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As discussed, the model was trained using data from past heavy rainfall events from multiple ensembles
outputs as well as observations from India Meteorological Department (IMD), to improve its accuracy.

"This advancement is crucial for mitigating the impacts of natural disasters and public safety. Additionally,
these pioneering works will also serve as a guiding light in creating analogous hybrid models for other
intricate topographical terrain areas such as the Western Himalayas and Western Ghats regions of India,"
official sources said.
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11 T-Bhubaneswar Develops Technology To Predict Rainfall Accurately

Link
https://ommcomnews.com/odisha-news/iit-bhubaneswar-develops-
technology-to-predict-rainfall-accurately

[IT-Bhubaneswar has claimed to have developed a technology that can help to predict rainfall accurately,
especially in cases of downpours, with adequate lead time.

The technology was developed by integrating the output from the Weather Research and Forecasting
(WRF) model into a deep learning (DL) model, the institute said in a statement.

The institute has undertaken studies using retrospective cases over the complex terrain of Assam (highly
vulnerable to severe flooding) during June 2023 and over Odisha where heavy rainfall events are highly
dynamic due to the landfall of multiple intense rain-bearing monsoon low-pressure systems.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall. “The DL model
was able to more accurately predict the spatial distribution and intensity of rainfall across at districts
scale,” the statement claimed adding, “The research employed the WRF model to generate initial weather
forecasts in real-time, which were then refined using the DL model.”

This method allowed for a more detailed analysis of rainfall patterns, incorporating a spatial-attention
module to better capture the intricate spatial dependencies in the data.

In Assam, the model displays prediction accuracy that is nearly double that of traditional ensemble models
at a district level with a lead time of up to 96 hours, showcasing its remarkable performance, the
statement said.
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Revolutionary Al-Enhanced Weather Forecasting by II'T Bhubaneswar
Targets Improved Accuracy

Link
https://www.pc-tablet.co.in/revolutionary-ai-enhanced-weather-
forecasting-by-iit-bhubaneswar-targets-improved-accuracy/37802/?amp

The Indian Institute of Technology Bhubaneswar has taken a significant step in advancing weather
forecasting accuracy by developing a hybrid technology. This innovative approach combines the
traditional Weather Research and Forecasting (WRF) model with cutting-edge deep learning techniques,
aimed specifically at improving heavy rainfall predictions.

Groundbreaking Development in Weather Forecasting

The new hybrid model showcases an impressive performance, particularly in Assam and Odisha—areas
prone to dynamic weather changes due to intense monsoonal systems. The model not only predicts with
nearly double the accuracy of traditional methods but also provides crucial lead times of up to 96 hours.
Such advancements are vital for regions like Assam, where the terrain’s complexity and susceptibility to
flooding pose unique challenges.

Significant Improvements in Real-Time Predictions

A recent study titled ‘Minimization of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall
Events Over Assam,” published in IEEE Xplore, highlights the substantial benefits of integrating deep
learning with the WRF model. This integration has led to remarkable improvements in forecasting heavy
rainfall events accurately and in real time, which is crucial for disaster-prone areas.

Practical Applications and Future Prospects

Between June 13 and 17, 2023, when Assam faced severe flooding, the DL model demonstrated its ability
to accurately predict rainfall intensity and distribution at a district level. The use of a spatio-attention
module allows for a more detailed analysis of rainfall patterns, enhancing the model’s ability
to manage the spatial dependencies within the data effectively.

This technological advancement not only aids in disaster mitigation but also sets a precedent for
developing similar models for other geographically complex regions like the Western Himalayas and
Western Ghats.
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11 T-Bhubaneswar uses Al to develop weather forecasting tech

The DL model was able to more accurately predict the spatial distribution and intensity of rainfall across

at district scale

The Indian Institute of Technology (IIT)-Bhubaneswar has developed a hybrid technology integrating the
output from the Weather Research and Forecasting (WRF) model into a deep learning (DL) model to
enhance prediction accuracy particularly with an aim to improve prediction of heavy rainfall events with
an adequate lead time, said official sources on Monday. The study also highlighted the potential of
artificial intelligence in improving real-time weather forecasting, particularly for heavy rainfall events in
the complex terrains over the Indian region. The studies were carried out over the complex terrain of
Assam (highly vulnerable to severe flooding) during June 2023 and over the state of Odisha where heavy
rainfall events are highly dynamic in nature due to the landfall of multiple intense rain bearing monsoon
low-pressure systems. "In Assam, the hybrid model displays prediction accuracy that is nearly double
that of traditional ensemble models at a district level with a lead time up to 96 hours, showcasing its
remarkable performance. These innovative studies have been carried out using retrospective cases,"

official sources added.
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11 T-Bhubaneswar develops tech to predict rainfall accurately
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HIGHLIGHTS The Indian Institute Technology (lIT)-Bhubaneswar has developed a hybrid technology
integrating the output from the Weather Research and Forecasting (WRF) model into a deep learning (DL)
model to enhance prediction accuracy particularly with an aim to improve prediction of heavy rainfall
events with an adequate lead time, said official sources on Monday.

Bhubaneswar: The Indian Institute Technology (lIT)-Bhubaneswar has developed a hybrid technology
integrating the output from the Weather Research and Forecasting (WRF) model into a deep learning (DL)
model to enhance prediction accuracy particularly with an aim to improve prediction of heavy rainfall
events with an adequate lead time, said official sources on Monday.

The study also highlighted the potential of artificial intelligence in improving real-time weather
forecasting, particularly for heavy rainfall events in the complex terrains over the Indian region.The
studies were carried out over the complex terrain of Assam (highly vulnerable to severe flooding) during
June 2023 and over Odisha where heavy rainfall events are highly dynamic in nature due to the landfall of
multiple intense rain bearing monsoon low-pressure systems.

“In Assam, the hybrid model displays prediction accuracy that is nearly double that of traditional ensemble
models at a district level with a lead time up to 96 hours, showcasing its remarkable performance. These
innovative studies have been carried out using retrospective cases,” official sources added. The
researchers from the lIT-Bhubaneswar through another groundbreaking study have demonstrated a
significant leap in accurately predicting heavy rainfall events over the region in real-time, using deep
learning techniques. The study demonstrated the robustness of the new hybrid technology for real time
situations over complex terrain of Assam.

“The study titled ‘Minimisation of Forecast Error Using Deep Learning for Real-Time Heavy Rainfall Events
Over Assam’, published in IEEE Xplore, has revealed that integrating DL with the traditional WRF model
dramatically improves forecast accuracy for heavy rainfall events in real-time, a critical advancement for
this flood-prone mountainous region like Assam,” added sources.

Between June 13 and 17, 2023, Assam experienced severe flooding due to heavy rainfall.

The DL model was able to more accurately predict the spatial distribution and intensity of rainfall across
at district scale. The research employed the WRF model to generate initial weather forecasts in real time,
which were then refined using the DL model. The experts through this new method can now carry out a
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more detailed analysis of rainfall patterns, incorporating a spatio-attention module to better capture the
intricate spatial dependencies in the data. As discussed, the model was trained using data from past heavy
rainfall events from multiple ensembles outputs as well as observations from India Meteorological
Department (IMD), to improve its accuracy.”This advancement is crucial for mitigating the impacts of
natural disasters and public safety. Additionally, these pioneering works will also serve as a guiding light
in creating analogous hybrid models for other intricate topographical terrain areas such as the Western
Himalayas and Western Ghats regions of India,” official sources said.




