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Plenary Session
(12:40 PM. - 1:40 PM)

1.  Dr. P.K. Bharti, Head of Mechanical Department,  Integral University, Lucknow

2.  Dr. Prashant Singh, Scientist (E), Central Pollution Control Board,  Ministry of Environment, Forest & 
Climate Change Govt. of India

3.  Prof. Jyotsna Singh, Director, Research and Director of the Institute of  New and Renewable Energy, 
University of Lucknow

 01:40-02:30 P.M.  - Lunch

 02:30-04:30 P.M.  - Technical Sessions 

Day-2; 28 June, 2026 (Sunday)
Venue : M.P. Hall

10:30-1:30 P.M. Technical Sessions

01:30-2:30 P.M. Lunch

Valedictory Session
(June 28, 2026)

02:30 Ρ.Μ.  Welcome address by Prof. (Dr.) Ashish Bhatnagar, Conference Chair and Director, SMS Lucknow

02:40 P.M.  Welcome Address by Er. Vijaya Pratap Singh, FIE, Chairman, The Institution of Engineers (India) 
UP State Centre, Lucknow

02:50 Ρ.Μ.  Address & Seminar Concluding Remarks by Prof. (Dr.) Bharat Raj Singh, Conference Co-Chair 
and DG (Tech.), SMS, Lucknow

03:00 Ρ.Μ.  Address by Guest of Honour Dr. Rana Pratap Singh, Director (Hon) Centre for Sustainable 
Agriculture and Environment (CSAE)

03:20 Ρ.Μ.  Address by Chief Guest Dr. Harikesh Bahadur Singh, Advisor, UP Pollution Control Board, 
Lucknow

03:40 Ρ.Μ.  Presentation of Mementos & Distribution of Certificates.

04:10 Ρ.Μ.  Vote of Thanks by Dr. Dharmendra Singh, Associate Director & Coordinator, SPEEDS-2026

04:15 Ρ.Μ.  National Anthem.

04:16 Ρ.Μ.  High Tea

SPEEDS-2026
Programme Schedule 

Venue : M.P. Hall

th thSouvenir 27 -28  June, 2026
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1. Rejuvenation of River Ganga (Preserving our 

life line and securing our future)

2.  Energy Transition in the 21st Century: 

Renewable Energy, Climate Change, and 

Human Survival

3. Application of Climate Resilience Technology 

In Agriculture System Enhance Soil Carbon 

Sequestration And Mitigate The Climate 

Changes

4. Role of Artificial Intelligence in Planet 

Energy, Environment and Disaster Science 

5. Ecological Risk of Pesticide Industry Waste 

Leachate: Insights from Earthworm 

Bioassays

6.  Prototype-Guided Risk Ranking for Hill 

Ecosystem Monitoring and Human 

Survival under Environmental Domain 

Shift
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Rejuvenation of River Ganga

(Preserving our life line and securing our future)
Prashant Singh

Central Pollution Control Board, Regional, Directorate Lucknow
Email : psingh.cpcb@nic.in

ABSTRACT

 The presentation outlines the Governments initiative to clean R. Ganga. Government is playing a key 

role in over-all task of clean R. Ganga through strengthening of common waste treatment facilities, strict 

monitoring of Industrial units and drains carrying sewage and other waste that is cause of pollution.  It highlights 

ancient cultural values with modern scientific tools and significant structural achievements, including the 

operationalisation of more number of sewage treatment plants (STPs) and real-time monitoring system for 

polluting industries. The roadmap addresses challenges like industrial effluent and reduced flows through 

targeted ecological conservation, active community engagement, and a future framework powered by AI and 

IoT data tracking. Over all water quality is improving, number of Ganga Dolphins are increasing in number and 

Biological Water Quality (BWQ) is in Good to moderate range. 

Keywords : sewage treatment plants (STPs), Ganga River, Industrial Effluent.
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Role of Artificial Intelligence in Planet Energy, Environment and 
Disaster Science

Upendra Kumar
Department of Computer Science and Engineering

IET Lucknow, U.P., India.
Email : upendra.ietlko@gmail.com

ABSTRACT

 Artificial intelligence (AI) has become a game-changing tool for tackling important worldwide issues 

like disaster management, environmental preservation, and energy sustainability. Opportunities for AI-driven 

solutions that improve forecasting, monitoring, and decision-making processes have been made possible by the 

quick expansion of data from satellites, sensors, weather stations, and smart devices. AI improves efficiency, 

lowers operating costs, and lowers carbon emissions in the energy sector by supporting smart grid management, 

predicting renewable energy, energy demand prediction, and predictive maintenance. AI-enabled systems 

contribute to sustainable energy development by making it easier to incorporate renewable energy sources like 

solar and wind power into contemporary electrical networks.

 In environmental research, AI plays a significant role in climate change modelling, air and water quality 

monitoring, biodiversity conservation, and natural resource management. Large-scale environmental datasets 

are analyzed by machine learning and deep learning algorithms to find trends, forecast changes in the 

environment, and assist in making evidence-based policy decisions. Additionally, AI uses remote sensing and 

image processing methods to monitor ecosystem health, wildlife populations, and deforestation.

 By offering precise early warning systems for floods, earthquakes, wildfires, cyclones, and landslides, 

artificial intelligence (AI) improves preparedness, response, and recovery efforts in disaster research. AI assists 

in risk assessment, emergency response strategy optimization, and disaster event prediction by evaluating real-

time meteorological, hydrological, and geological data. The usefulness of AI in fostering resilience and 

sustainability is illustrated by case studies like Google DeepMind's energy optimization and AI-based flood 

forecasting systems. All things considered, AI is a potent instrument for creating a sustainable future by 

enhancing environmental responsibility, energy efficiency, and disaster risk reduction while promoting global 

sustainable development goals.

Keywords : Artificial Intelligence, Machine Learning, Renewable Energy, Environmental Monitoring, Disaster 

Prediction, Remote Sensing, Climate Change, Sustainable Development, Geospatial Analytics, Early Warning 

Systems
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Ecological Risk of Pesticide Industry Waste Leachate: Insights from 
Earthworm Bioassays

Sarvesh Rai
Central Pollution Control Board, Regional Directorate - Lucknow, U.P., India.

Email : srai.cpcb@nic.in

ABSTRACT

 A laboratory-based study was conducted to evaluate the acute toxicity of pesticide waste leachate using 

the earthworm Eisenia fetida as a test organism. Both lethal (mortality) and sublethal (behavioural and 

reproductive) endpoints were assessed to determine the ecotoxicological impact. The test media included direct 

leachate exposure as well as leachate-spiked compost (LSC) and leachate-spiked artificial soil (LSAS).

 The median lethal concentration (LC₅₀) for direct leachate exposure was determined to be 12.4%. 

Sublethal effects were pronounced, with the median effective concentration (EC₅₀) for locomotion after 96 h 

exposure estimated at 50% in LSC and 10% in LSAS, indicating higher sensitivity in artificial soil. In LSAS, 

earthworms were unable to burrow at 50% concentration after 96 h and at 100% concentration after 48 h of 

exposure. Locomotory activity ceased completely beyond 72 h at 50% concentration and beyond 48 h at 100% 

concentration in LSAS. The reduction in locomotion and burrowing behaviour was more severe in LSAS 

compared to LSC.

 Reproductive toxicity was also evident, as no cocoon production was observed at 100% leachate 

concentration after 96 h of exposure. The EC₅₀ values for reproduction were calculated as 21.5% for LSC and 

16% for LSAS. Overall, the results demonstrate that pesticide waste leachate exerts significant acute and 

sublethal toxic effects on E. fetida, with greater toxicity observed in artificial soil conditions. These findings 

highlight the potential ecological risks associated with improper disposal of pesticide wastes and underscore the 

importance of ecotoxicological evaluation in waste management practices.

Keywords - Pesticide leachate, Eisenia fetida, Acute and sublethal toxicity, Ecotoxicology, LC₅₀ and EC₅₀, Soil 
contamination, Environmental risk assessment
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Capacity Building For Disaster Preparedness:
Strengthening Communities, Institutions, and Systems for Resilient Futures

Niharika Singh

Institute of Professional Excellence and Management, Ghaziabad, U.P. India.
Email: 30niharika.singh@gmail.com

ABSTRACT

 Natural and man-made disasters continue to cause catastrophic damage to people, the economy, and the 

environment worldwide. Building capacity is a key component of initiatives to lower disaster risk and increase 

resilience, according to the Sendai Framework for Disaster Risk Reduction (2015–2030). However, despite 

increasing awareness of its importance, disaster preparedness capacity building is still dispersed throughout 

communities, organizations, and systems. Using sources from UNDRR, WHO, FEMA, IFRC, UNDP, and 

scholarly publications, this review study synthesizes secondary data from peer-reviewed literature, international 

policy documents, grey literature, and organizational reports published between 2000 and 2025.

 Three interrelated aspects of disaster preparedness capacity are identified by the review: systemic 

frameworks, institutional preparedness, and community-level resilience. Important conclusions show that 

investments in infrastructure and technology, inclusive governance, community-based early warning systems, 

interagency collaboration, and localized training are all essential components of resilience. Progress is 

nevertheless hampered by enduring gaps, such as underfunding, unequal resource distribution, knowledge silos, 

and the marginalization of vulnerable groups. To contextualize global patterns, the study uses case studies from 

South Asia, Sub-Saharan Africa, Southeast Asia, and the Americas. In order to create resilient futures in a time of 

growing geophysical and climate-related risks, it ends with a set of evidence-based policy suggestions for multi-

stakeholder action.

Keywords: Disaster Preparedness, Capacity Building, Disaster Risk Reduction (DRR), Early Warning Systems 

(EWS), Vulnerability Assessment

Sustainable & Renewable Energy in Mountain Terrains of India
Amarjeet Singh

Department of Electrical Engineering, School of Management Sciences, Lucknow, U.P. India
Email: : amarjeetsingh@smslucknow.ac.in

ABSTRACT

 Renewable energy in mountainous terrain involves utilizing sources such as hydropower, solar power, 

biomass and wind energy. These rugged, high-altitude areas provide rich natural resources for energy generation 

but they also pose considerable engineering and environmental challenges, particularly within ecologically 

fragile environments. Characterized by extreme environmental heterogeneity, mountain terrains feature distinct 

climates, rugged topographies, and rich biodiversity. These unique attributes leave both the ecosystems and their 

local populations disproportionately vulnerable to climate disruptions and energy poverty—the inability to 

access or afford critical energy services. This paper evaluates the regional impacts of climate change and 

addresses the socioeconomic pressures of energy poverty. Furthermore, the paper analyzes the respective 

advantages and disadvantages of various renewable resources, including solar, wind, hydropower, and biomass, 

within the context of mountainous terrains unique environmental and socioeconomic conditions. Ultimately, 

this highlights the critical role that boosts the reliability and efficiency of renewable energy networks across 

complex mountainous terrains.

Keywords: Renewable Energy, Mountain Terrains, Environmental Challenges, Sustainable Development, 

Photovoltaic (PV) Cells, Wind Energy, Hydropower, Biomass Energy.
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Development of Pilgrim corridor and Slope instability in Kedarnath 
Himalaya: An exploratory analysis of 2013 disaster

Pushpanjali Singh

Department of Humanities and Applied Sciences, 

School of Management Sciences, Lucknow, U.P. India.
Email: pushpanjalichem@gmail.com

ABSTRACT

 The Himalayan region has witnessed a substantial increase in pilgrimage-induced infrastructure 
development over the past two decades. In the Kedarnath Himalaya, the expansion of pilgrim corridors, 
transportation networks, lodging facilities, and commercial premises has considerably improved accessibility to 
one of India's most important religious destinations. Although these developments have also metamorphosed the 
landforms of an environmentally fragile mountain ecosystem. The devastating event of June 2013, which 
consequences in the widespread landslides, floods, and massive loss of life and infrastructure.

 This study examines the connections between pilgrim corridor development and slope instability in the 
Kedarnath region through an exploratory analysis of the 2013 disaster. The findings unveil that extreme rainfall 
and hydrometeorological conditions stimulated the 2013 disaster, human driven modifications intensified the 
extent of destruction. More than 1,000 landslides were recorded across the Mandakini catchment, over than 
6,000 people lost their lives. Rapid expansion of pilgrimage infrastructure, combined with environmental 
degradation and climate-related changes such as glacier retreat and increasing extreme rainfall events, 
contributed to the destabilization of mountain slopes and heightened disaster risk. The study underlines the need 
to integrate geological suitability assessments, carrying-capacity evaluation, ecological conservation, and 
climate-resilient planning into future pilgrimage corridor development. Sustainable management of mountain 
infrastructure is essential to reduce disaster risk and ensure the long-term environmental stability of the 
Kedarnath Himalaya and other pilgrimage destinations within the Himalayan region.

Keywords:  Kedarnath Himalaya, Pilgrim Corridor Development, Slope Instability, Disaster Risk, Landslides, 
Climate Change, Sustainable Tourism etc.

Solar Photovoltaic Systems for Sustainable Energy Generation in Himalayan Hill 
Terrains: Challenges, Innovations, and Future Prospects

1* 2 3Ankita Kulshrestha , Kuwar Mausam  and Rishabh Chaturvedi
1,2,3 

Department of Mechanical Engineering, GLA University, Mathura, U.P. India
1*

Email: : kulshrestha.ankita27@gmail.com

ABSTRACT

Hill and mountain ecosystems of India, particularly the Himalayan region, possess enormous solar energy 
potential owing to high solar irradiance, reduced atmospheric interference, and extended sunshine hours at 
elevated altitudes. Solar photovoltaic (PV) technology offers a viable and sustainable pathway for decentralized 
energy access in these geographically isolated and ecologically sensitive terrains. However, the deployment of 
solar PV systems in mountain regions is challenged by extreme temperature variations, snow accumulation, 
terrain complexity, seismic vulnerability, limited infrastructure, and supply chain constraints. This paper 
presents a comprehensive review of solar PV technologies adapted for Himalayan hill regions, analyses site-
specific performance parameters, and proposes a framework integrating bifacial PV modules, Maximum Power 
Point Tracking (MPPT) controllers, and hybrid energy storage systems. Field performance data from existing 
installations are critically assessed. The study recommends a community-centric deployment model aligned 
with India's National Solar Mission and the SDG-7 goal of affordable clean energy. The paper contributes to 
SPEEDS-2026's thematic focus on sustainable energy in mountain terrains and hills ecosystem resilience.

Keywords: Solar photovoltaic; Himalayan energy; hill terrain; bifacial modules; MPPT; hybrid storage; 
decentralized energy; renewable energy India.
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Impact of Hilly Terrain on Solar Energy Generation and Techno-Economic
Optimization of Hybrid Renewable Energy Systems in Jhansi, India

1* 2
Garima Singh and Bharat Raj Singh

1*Department of Mechanical Engineering, Babu Banarasi Das Northern India Institute of Technology, 
Lucknow, U.P. India; Email : garima.geeta@bbdniit.ac.in

2
School of Management Sciences, Lucknow, U.P., India ; Email : brsingh@smslucknow.ac.in

ABSTRACT
 Rapid growth in electricity demand and increasing environmental concerns has accelerated the adoption of 
renewable energy technologies across India. The Bundelkhand region, particularly the hilly and undulating terrain 
surrounding Jhansi, presents both opportunities and operational challenges for solar energy utilization. Variations in 
elevation, slope orientation, seasonal shading, dust accumulation, and micro-climatic conditions significantly 
influence photovoltaic (PV) power output and overall system performance. Therefore, the development of an 
optimized hybrid renewable energy system becomes essential for ensuring reliable and sustainable electricity supply 
in such geographically complex areas. The present investigation evaluates the techno-economic feasibility and 
performance optimization of hybrid solar-based energy systems for the hilly regions of Jhansi using the Hybrid 
Optimization Model for Electric Renewables (HOMER) software platform. Several configurations comprising solar 
photovoltaic arrays, wind turbines, biomass generators, battery storage systems, and grid connectivity were assessed 
under varying load and climatic conditions. The analysis aimed to identify the most cost-effective and energy-
efficient systems capable of maintaining supply reliability while reducing dependence on conventional fossil-fuel-
based generation.
 Simulation results indicate that hybrid combinations, particularly PV–Biomass and PV–Wind integrated 
systems, exhibit superior performance compared with standalone solar installations. The inclusion of complementary 
renewable resources compensates for fluctuations caused by terrain-induced shading and seasonal solar variability. 
Furthermore, the optimized systems demonstrate reduced carbon emissions, improved energy security, lower 
lifecycle operating costs, and enhanced resilience against climatic uncertainties. The study also reveals that careful 
consideration of hill slope characteristics and solar resource distribution can substantially improve annual energy 
generation. The outcomes of this research provide valuable guidance for planners, researchers, and policy makers 
seeking sustainable electrification solutions in topographically challenging regions. The findings highlight the 
critical role of hybrid renewable energy systems in supporting climate-change mitigation, rural development, and 
long-term energy sustainability in Jhansi and similar hilly landscapes throughout India.

Keywords: Hybrid Renewable Energy System, Solar Photovoltaic, Hilly Terrain, HOMER Optimization, Wind 
Energy.

Performance Optimization of Solar PV Systems Through Intelligent 
Control and Monitoring

Abhishek Srivastava
Department of Computer Science& Engineering, School of Management Sciences, Lucknow, U.P. India 

Email : Abhishek@smslucknow.ac.in

ABSTRACT
 Solar energy is one of the most promising renewable energy sources for meeting the growing global energy 
demand. However, the efficiency of solar photovoltaic (PV) panels is significantly affected by environmental factors 
such as solar irradiance, temperature variations, dust accumulation, and load fluctuations. This study focuses on 
improving solar panel efficiency through the implementation of an intelligent control panel system. The proposed 
control panel continuously monitors key operating parameters, including voltage, current, power output, battery 
status, and environmental conditions. Based on real-time data, the system optimizes power extraction and 
distribution using advanced control techniques such as Maximum Power Point Tracking (MPPT) and automated load 
management. The control panel also provides protection against overvoltage, over current, and system faults, thereby 
enhancing reliability and operational safety. Experimental observations indicate that the integration of a smart control 
panel can increase overall energy harvesting efficiency, reduce power losses, and improve system performance under 
varying environmental conditions. The proposed approach offers a cost-effective and sustainable solution for 
maximizing solar energy utilization in residential, commercial, and industrial applications.
Keywords: Solar PV, Solar Panel Efficiency, Intelligent Control Panel, MPPT, Energy Management, Power 
Optimization, Renewable Energy, Real-Time Monitoring.
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Hill Ecosystem and Human Survival: Environmental Challenges, Disaster Risks, 
and Sustainable Development Approaches

A. K. Srivastava
Manager, SIEF Lucknow 

Email: managerincubationsief@smslucknow.ac.in

ABSTRACT

 Hill ecosystems are among the most fragile and ecologically significant ecosystems on Earth. They 
support biodiversity, regulate climate, conserve water resources, and provide livelihoods to millions of people. 
The Hill ecosystem, often called the “Third Pole,” is one of the most important mountain ecosystems globally 
because it contains extensive glacier reserves and supports major river systems of South Asia. However, rapid 
deforestation, climate change, biodiversity loss, unplanned urbanization, and increasing natural disasters are 
threatening both ecological balance and human survival in hill regions.
 This research explores the ecological significance of hill ecosystems, and analyzes major environmental 
challenges affecting these regions. The research also highlights disaster risks such as landslides, flash floods, 
glacier lake outburst floods, and earthquakes. Human dependence on hill ecosystems for agriculture, tourism, 
hydropower, forest resources, and freshwater is explored in detail. The research further points out sustainable 
development strategies including afforestation, eco-tourism, renewable energy, disaster preparedness, climate 
adaptation, biodiversity conservation, and community participation. The study concludes that sustainable and 
scientifically planned development is essential for protecting hill ecosystems and ensuring long-term human 
survival.

Keywords: Hill ecosystem, climate change, biodiversity, sustainable development, disaster management, 
human survival, eco-tourism, renewable energy.

Zero-Waste Natural Fibre Geotextile System: For Erosion Control, Slope 
Stability, Watershed Conservation, and Water Security in Himalayan Hill Slopes

*1 2 3
D.Kumar , Aman Singh  and Yugesh Yadav

1*
Department of Mechanical Engineering, Government Polytechnic Gorakhpur, U.P., India
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2,3 rd3  Year Student, Mechanical Engineering(Production), Government Polytechnic Gorakhpur, U.P., India

2 3
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ABSTRACT

 Hill and mountain regions function as the ecological backbone of the planet, regulating climate, 
conserving biodiversity, sustaining water resources, and supporting millions of livelihoods. However, these 
fragile ecosystems face escalating pressures from climate change, unplanned development, and recurring 
natural hazards. This review paper proposes a zero-waste natural fibre geotextile system that integrates circular 
economy principles with traditional Himalayan water conservation practices to address soil erosion, water 
scarcity, and ecosystem degradation simultaneously. The framework synthesizes existing literature on natural 
fibre geotextiles (jute, hemp, coir, bamboo), biochar amendment, mycorrhizal fungi, and traditional water 
harvesting systems (jihads, kuhls, terrace farming) into a unified, community-driven approach. Unlike previous 
studies that address erosion control and water conservation separately, the proposed framework integrates 
biodegradable geotextiles with traditional Himalayan watershed management systems to create a synergistic 
and sustainable solution. This paper identifies a critical research gap: existing studies focus either on natural 
fiber geotextiles or on traditional watershed management, with limited literature on integrating circular-
economy-based waste fiber geotextiles with traditional Himalayan water conservation systems. The proposed 
framework bridges this gap through a closed-loop, nature-based system in which waste natural fibres are 
upcycled into geotextile mats that enhance slope stability, improve water retention, enrich soil fertility, promote 
vegetation growth, and support spring recharge. The system aligns with six United Nations Sustainable 
Development Goals (SDG  1, 6, 11, 12, 13, 15) and offers a scalable, low-cost, community-centric solution for s

Himalayan hill ecosystems. Future research should focus on field-scale validation and advanced monitoring 
approaches to evaluate long-term environmental and hydrological benefits.
Keywords: Natural fiber geotextiles, circular economy, Himalayan watershed management, erosion control, 
biochar, mycorrhizal fungi, traditional water harvesting systems, spring recharge, sustainable mountain 
development.
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Terrain-Aware Wheeled–Legged Robot for Autonomous Robotics Operations in 
Hill and Mountain Terrains

1* 2 3 4
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ABSTRACT

 Robotic mobility in steep natural terrain is limited by irregular topology, loose substrates, and rapidly 
varying contact conditions in hill and mountain environments. This paper presents a terrain-aware mobile Robot 
platform specifically designed for persistent operation on such slopes, integrating mechanical adaptation with 
high-level Robotics intelligence. The proposed system combines a modular wheeled–legged chassis with 
actively adjustable suspension and a perception-driven locomotion planner that fuses LiDAR–IMU elevation 
mapping with proprioceptive slip estimation to select safe footholds and trajectories in real time. A model 
predictive controller reconfigures gait, posture, and wheel torque based on local slope, roughness, and predicted 
support polygon stability, while a hierarchical supervisor manages mode transitions between hill traversal, 
mountain ridge negotiation, and descent. Extensive field trials on natural hill and mountain trails with 
inclinations up to 35 degrees demonstrate a 37% reduction in specific energy consumption, a 42% decrease in 
pose drift, and a task completion success rate above 95% compared with a state-of-the-art tracked rover baseline. 
The results highlight that tightly coupled mechanical design and terrain-aware control significantly enhance 
safety, efficiency, and autonomy of robotic systems deployed in challenging hillside and mountainous terrains.

Keywords: Robot; Robotics; Hill; Mountain; rough terrain locomotion; wheeled–legged platform; terrain-
aware control; field experiments
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