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सार — पश्चिमी हिमालयी क्षेत्र (WHR) और उत्तर-पश्चिम भारत (NWI) के मैदानी इलाकों में शीतकालीन वर्षण 
(सहदषयों की बाररश) एक उल्लेखनीय मौसम घटना िै जो हदसंबर और मािष की शुरुआत के बीि िोती िै।  सहदषयों के 
मिीने WHR और NWI में मित्वपणूष वर्षण लाते िैं, जो कृषर् और जल संसाधनों को प्रभाषवत करते िैं।  यि शोध पत्र 
मािष के पिले सप्ताि के दौरान एक मित्वपणूष आर्द्ष अवधध (Wet spell) की जांि करता िै, जो दोनों क्षेत्रों में भारी वर्ाष, 
तीव्र गरज और ओलावशृ्टट द्वारा अभभलक्षक्षत थी।  1-3 मािष, 2024 के दौरान की यि आर्द्ष अवधध मुख्य रूप से एक 
पश्चिमी षवक्षोभ (Western Disturbance - WD) से प्रभाषवत थी, श्जसके कारण पे्रररत िक्रवाती पररसंिरण (Induced 
cyclonic circulation) और पे्रररत कम दबाव प्रणाभलयों का ननमाषण िुआ।  इन वायमुंडलीय श्थथनतयों ने भारी वर्षण की 
घटना के भलए एक अनकूुल वातावरण तैयार ककया।  इसके अनतररक्त, अरब सागर से नमी की ननरंतर आपनूतष ने इस 
घटना में मित्वपणूष योगदान हदया।  नमी के इस प्रवाि ने वर्ाष की तीव्रता को बढाया और गंभीर गरज के साथ ओले 
धगरने की प्रकक्रया को सुगम बनाया। 

 
इस अध्ययन से पश्चिमी विक्षोभ और नमी की आपरू्त ि के बीि जटिल संबधं का पता िलता है, जो पश्चिमी 

गोलाधि (डब्ल्यएूिआर) और उत्तर पश्चिमी गोलाधि (एनडब्ल्यआूई) में शीतकालीन िर्ाि की घिनाओ ंको उत्पन्न करने में 
महत्िपरू्ि भूममका र्नभाते हैं। मौसम प्रर्ामलयों, विशेर् रूप से पश्चिमी विक्षोभ, की इन परस्पर क्रियाओ ंको समझना 
क्षेत्र में मौसम पिूािनमुान में सुधार और िरम मौसम के प्रभािों के प्रबधंन के मलए अत्यतं आिचयक है। इस दौरान, 
करता, जम्मू, नाहन और मनाली जसेै कुछ स्िेशनों पर ररकॉडि तोड़ िर्ाि हुई और ये जलिाय ुसंबधंी अमभलेखों में शीर्ि 5 
शे्रणर्यों में शाममल हुए। भारी िर्ाि के आकंड़ों से पता िला क्रक 3 मािि को जम्मू-कचमीर और उत्तराखंड के उपखंडों में 
सबसे अधधक िर्ाि दजि की गई, कुछ स्िेशनों पर 12 सेमी तक, जबक्रक हररयार्ा में 10 सेमी िर्ाि हुई। स्िेशनिार 
आकंड़ों से पता िलता है क्रक 2 मािि को टहमािल प्रदेश उपखंड में सबसे अधधक स्िेशनों पर भारी िर्ाि हुई, उसके बाद 
जम्मू-कचमीर का स्थान रहा। हालांक्रक, 3 मािि को जम्मू-कचमीर में भारी से बहुत भारी िर्ाि हुई, उसके बाद टहमािल 
प्रदेश, हररयार्ा और उत्तराखंड का स्थान रहा। भविष्य के शोध में जलिाय ुपररितिन के संदभि में इन मौसम पिैनि के 
दीघिकामलक प्रभािों का पता लगाया जाना िाटहए। 

 

ABSTRACT. Winter precipitation in the Western Himalayan Region (WHR) and the plains of Northwest India 
(NWI) is a notable weather phenomenon that occurs between December and early March. The winter months bring 

critical precipitation to the WHR and NWI, impacting agriculture and water resources. This paper investigates a 

significant wet spell during the first week of March, characterized by heavy rainfall, intense thunderstorms, and 
hailstorms across both regions. The wet spell during 1st-3rdMarch, 2024 was primarily influenced by a Western 

Disturbance (WD), which led to the formation of induced cyclonic circulation and induced low-pressure systems. These 

atmospheric conditions created a conducive environment for the occurrence of heavy precipitation. Additionally, a steady 
supply of moisture from the Arabian Sea significantly contributed to the event. This influx of moisture enhanced rainfall 

intensity and facilitated the development of severe thunderstorms and hail.  

 
This investigation highlights the intricate relationship between Western Disturbances and moisture supply in 

generating winter precipitation events in the WHR and NWI. Understanding these interactions of weather systems mainly 

WD is vital for improving weather forecasting and managing the effects of extreme weather in the region. During this 
episode some of the stations like Karta, Jammu, Nahan and Manali received record breaking rainfall and placed in top 5 

categories in climatological records. The heavy rainfall data revealed that on 3rdMarch, the subdivisions of Jammu & 
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Kashmir and Uttarakhand recorded the highest rainfall, with some stations receiving 12 cm, followed by Haryana at 

10cm. Station-wise data indicates that on 2ndMarch, the highest number of stations in the Himachal Pradesh subdivision 

reported heavy rainfall, followed by Jammu & Kashmir. On 3rd March, however, stations experienced heavy to very 
heavy rainfall in Jammu & Kashmir, followed by Himachal Pradesh, Haryana, and Uttarakhand. Future research should 

explore the long-term implications of these weather patterns in the context of climate change. 

 
Key words–  Western Disturbance (WD), Northwest India, Heavy precipitation, Hailstorm. 

 

 
 

1. Introduction 

 

Winter precipitation over the Western Himalayan 

Region (WHR) and plains of the Northwest India (NWI) 

is a significant weather event that typically encompasses 

the months of December through February, extending into 

early March. This period is characterized by various 

weather patterns and impacts due to the region's unique 

geographical and climatic features. During these winter 

months, essential rainfall is brought to the WHR and 

NWI, influencing agriculture and water availability. 

 

Winter precipitation in NWI is characterized by 

several critical aspects, affecting both the WHR and the 

adjoining plains, including Punjab, Haryana, Chandigarh, 

Rajasthan, Uttar Pradesh (UP), and even extending into 

North Madhya Pradesh (MP).The precipitation over the 

region manifests primarily as snowfall in the higher 

reaches of the WHR, leading to the accumulation of snow 

that impacts tourism, local travel, and Infrastructure and 

heightens avalanche risk. In contrast, the plains adjoining 

WHR receive rainfall, crucial in dam management, 

agriculture, and water resources. However, it may also 

cause waterlogging and localized flooding mainly in the 

region's urban areas. The basic drivers of winter 

precipitation over this region of study are the WDs, which 

originate in the Mediterranean and bring moisture-laden 

air into the region, often intensified by embedded induced 

cyclonic circulations. These weather systems significantly 

influence regional climate patterns and socio-economic 

activities. Local Infrastructure often suffers due to heavy 

andpersistent snowfall, which hampers local 

transportation and disrupts daily and routine utilities. The 

impact on agriculture is twofold: it provides essential 

moisture for Rabi crops but poses risks like frost or hail 

damage. Moreover, snowmelt from these winter events 

contributes substantially to the region's water supply, 

sustaining rivers and reservoirs critical for downstream 

needs in the ensuing dry months. 

 

Winter precipitation in NWI is crucial in shaping the 

region’s climate, influencing water resources, agriculture, 

and daily life. Understanding these patterns helps in 

preparing for and mitigating the impacts of severe weather 

events. 

 

Research on Western Disturbances (WDs) is actively 

progressing, with numerous studies examining various 

aspects such as observation, monitoring, impacts, climate 

change, and their association with other weather systems. 

A review book by Dimri and Chevuturi (2016) is a 

significant resource for understanding WDs from an 

Indian perspective. Recently, Hunt et al. (2024) have 

contributed a comprehensive review that further expands 

on this topic. 

 

In a detailed analysis, Hasan and Pattanaik (2024) 

studied ten WDs and their associated cyclonic circulations 

from 2018 to 2022. Dimri et al. (2023) compared WD and 

non-WD days in relation to winter precipitation from 1987 

to 2020. Additionally, Dar (2023) explored trends in 

winter precipitation extremes over the WHR linked to 

WDs. Hunt et al. (2024) investigated the influence of 

climate change on the water cycle in the WHR during 

winter. The evolution, seasonality, and impacts of WDs 

were examined by Hunt et al. (2018a), while extreme 

daily rainfall mechanisms in northern India were detailed 

in Hunt et al. (2018b). Furthermore, Hunt et al. (2019) 

analyzed the declining trend of WDs. Mirza and Pattnaik 

(2024) studied 10 WD events during the winter season 

that caused extreme precipitation over the WHR with 

emphasize on associative mechanisms leading to the 

Induced Circulations. 

 

Kumar et al. (2015) documented the winter 

frequency of WDs over Himachal Pradesh, and in a 

subsequent study, Kumar et al. (2017) focused on heavy 

rainfall events in March 2015 across parts of India. 

 

Building on this foundation, the current paper 

investigates a case study of heavy precipitation, 

thunderstorms, and hailstorm activities occurring from 1st-

4thMarch, 2024, over NWI. 

 

2. Data and methodology 

 

In this paper, a case study of heavy precipitation, 

thunderstorms, and hailstorm activities that occurred from 

1st-4thMarch, 2024, over NWI have been studied. 

According to the India Meteorological Department (IMD), 

NWI comprises 9 meteorological subdivisions: Jammu-

Kashmir – Ladakh – Gilgit – Baltistan-

Muzaffarabad,Himachal Pradesh, Punjab, Uttarakhand, 

West Rajasthan, East Rajasthan, Haryana–Chandigarh-

Delhi, West UP, and East UP. These meteorological 

divisions of NWI are shown in green in Fig. 1. 


