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For a Decentralized Weather Forecasting for Kerala Traditional Fishers:   

promoting safety at sea, sustainable livelihoods and resilience to climate change 

 
A multi-disciplinary research team—which includes social scientists, physical geographers, 

atmospheric and marine scientists, and ICT and media experts—has conducted an 18 months 

research in three fishing villages in Thiruvananthapuram District with the objective of 

finding effective ways to make South Indian small scale traditional fishers' livelihoods more 

secure and sustainable by improving safety at sea.Scientists and researchers from Cochin 

University of Science and Technology (CUSAT) and the University of Sussex (UK) have 

explored new ways to produce and communicate localized weather forecasts which 

traditional fishers require in order to fish safely even under variable or prohibitive weather 

conditions.  The research also benefitted from the support and inputs of scientists from the 

India Meteorological Department (IMD), the Indian National Centre for Ocean Information 

Services (INCOIS), the Kerala State Disaster Management Authority and the Indian Institute 

of Technology Delhi. 

 

Traditional fishers’ lives 
There are more than 180,000 active traditional fishers in Kerala, of whom 50,000 live in the 

Thiruvananthapuram district.   Coastal households are highly dependent on fishing and daily 

sale of fish, and the bulk of fishing income goes towards covering daily household expenses, 

acquiring or servicing fishing gear, repaying debts, and sustaining wider family and 

community. Without regular and successful fishing, income becomes uncertain or reduced, 

leading to increased indebtedness which then amplifies the precariousness of traditional 

fishers’ livelihood.  Available statistics suggest that 50% of fishing household remain below 

poverty line. 

 
As the result of economic pressures and ecological factors, traditional fishers are drawn to 

fishing further away from the shore even under inclement weather conditions or in disregard 

of advisories.  The monsoon season is the time when the largest fish catches are made and 

fishing household can make savings to see them through the whole year.   However, weather 

and sea conditions during the monsoon season can be extremely hazardous, and as a result 

many accidents occur: fishers lose boats, fishing gear, income, and even their lives 

throughout the season.  At the same time, climate change has made weather patterns on the 

south-west coast of India more unstable and unpredictable the whole year and beyond the 

monsoon season (see, for instance, increased occurrence of cyclonic events on the south-west 

coast of India).  Combined with fluctuations of fish stocks and Covid-19 bans on fishing, the 

growing uncertainty of weather have reduced the number of fishing days available to 

traditional fishers, thus contributing to a sharp decline in the overall yearly tonnage of fish 

landed. 

 

The necessity to secure an income and the unpredictability of fishing often forces traditional 

fishers to prioritise income over safety.  While traditional fishing plays a crucial role in the 

economy and daily diet of the state, fishing has become one of the most dangerous 

occupations in Kerala.  

 

Listening To Traditional Fishers’ Voices  
Over 18 months, the research team has collected robust empirical evidences on fishing 

practices along the Thiruvananthapuram coast, as well as detailed data on weather patterns at 

sea.  On the basis of the analysis of more than 300 interviews with fishers, focus group 

discussions and extensive household surveys in three different coastal villages, the research 



team has established that fishers’ decisions concerning whether to fish or not under hazardous 

weather/sea conditions are based on a combination of different (traditional and scientific) 

knowledges, as well as on the availability of fish in the sea, and on economic needs of the 

households concerned.   

 

However, existing weather forecasts cover an area of the ocean too wide to be useful to 

traditional fishers for the safe planning of their fishing activities which normally take place 

within an average of 35kms from  the coast.   Moreover, existing weather forecasts are often 

imprecise, under/over-forecasting unusual weather events (e.g., wind >45 kmph; see attached 

research article published by the team).  These factors combine with all too frequent 

advisories against fishing to undermine fishers’ trust on existing weather forecasts. 

 

Regardless of the shortcomings in existing forecasts and generalised lack of trust on their 

precision and usefulness, the research team established that traditional fishers are responsive 

to scientific advice as long as science addresses their needs.  Indeed, they demand more 

science-based interventions which respond to their needs and increase their safety at sea.   

There is clear evidence in all three research locations that traditional fishers ask for 

localized, reliable, daily and timely weather forecasts disseminated in a language familiar to 

them.  Such localized, reliable and timely weather forecasts can used by traditional fishers 

not simply to decide as to whether to go to sea or not, but also to manage potential risks, and 

to prepare for fishing under hazardous conditions.   

 

Responding to Traditional Fishers’ needs  
To increase the safety of traditional fishers and to make their livelihood more resilient in the 

face of increasingly hazardous and unpredictable weather resulting to the effects of climate 

change, the research team has devised and tested new tools to produce accurate and timely 

localized coastal weather forecasts. 

 

Scientists at CUSAT Advanced Centre for Atmospheric Radar Research (ACARR) and at 

Sussex University (UK) have devised a 3-tiers approach to provide traditional fishers with 

tailor-made weather forecasts.Based on available data from IMD, INCOIS, NCEP (National 

Center for Environmental Prediction, USA) and NCAR (National Center for Atmospheric 

Research, USA), the research team produced 7 days weather outlooks for the entire Arabian 

sea; 3 days forecasts for the Arabian Sea off Kerala coast; daily high-resolution localized 

weather forecasts for relevant fishing areas along the Thiruvananthapuram coastbased on 

WRF  weather modelling tools (see appendix for details of methodology). Throughout the 

2021 monsoon season, the research team has validated the accuracy of localized WRF-based 

high resolution forecasts against scientific data of actual weather events, as well as with 

reference to traditional fishers’ actual observations and experiences.  The localized WRF-

based high resolution coastal weather forecasts were found to have an average accuracy of 

more than 80%. Taken together, this 3-tiers approach to weather forecasting allows 

traditional fishers to maximize their fishing in a safe and sustainable environment. 

 

 

 

At the same time, the research team devised and tested effective and easily accessible 

communication tools to make localized forecasts accessible to local fishing communities.In 

collaboration with ITC experts at IIT Delhi and Sussex University, the team developed a 

tailor-made mobile-phone App and a website through which detailed localized weather 

graphics and weather Information were made available in Malayalam language to traditional 



fishers.  Moreover, the research team tested the broadcast of daily weather information in 

Malayalam through two online radio stations run by local community members.  The 

usefulness and practicality of these communication tools were established through regular 

discussions with users.  Moreover, the research team trained aspirants from the coastal 

community  in the interpretation of weather information and graphics, as well as on 

communication skills and techniques.  Extensive feedback from traditional fishers allowed 

the research team to modify and improve the working and scope of the communication tools.   

 

Promoting Safety, Resilience and Sustainable Livelihoods with Traditional Fishers 

During the whole 2021 monsoon season the research team collected regular and detailed 

feedback from fishers about the accuracy and usefulness of localized weather models and 

forecasts, and improved the latter on the basis of their comments.  The team also 

tested different means to communicate localized weather forecasts and to make them 

accessible and useful to the largest number of users.   Fishers’ continuous feedback allowed 

the research team to refine communication tools, leading, for example, to the introduction of 

easy to understand weather graphics on mobile App and website, and public electronic 

displays of forecast and graphics. 

 

Traditional fishers’ response to a timely, accurate and localized daily coastal weather forecast 

has been extremely positive.  Indeed, the monitoring of the use of communication tools 

confirmed a substantial uptake of weather information produced by the research team, and 

fishers continuously provide feedback and suggestions on how to improve the production and 

communication of weather information.  Most importantly, the research demonstrate that 

traditional fishers require continuous access to robust weather science and technological 

support for their work.  They demand to be involved in the production, communication and 

management of localized weather forecasts, as well as on the promotion of safe and 

sustainable fishing.  This research demonstrates that fishers’ trust in weather forecasts and 

compliance to weather information and advisories directly depends on fishers’ involvement 

in the co-production of effective localized forecasts and in the communication of the same.   

 

In due course, the research team will make available data sets, analyses and outcome this 

collaborative study to the Government of Kerala, coastal communities and other relevant 

governmental and non-governmental stakeholders.   

 

For further information on this research, you can contact: 

Prof. S. Abilash (abhi@cusat.ac.in;abhimets@gmail.com); Dr Johnson Jament 

(jjohns79@gmail.com); Dr Max Martin (mm584@sussex.ac.uk)  
 

  



 

Appendix 1 

Forecast Generation for Traditional Fishers: 

A 3-Tier Approach 
 

 

Approach and Methodology: 
7 days Outlook:methodology include monitoring of large scale weather patterns on weekly 

scale over the entire Arabian Sea using global ensemble prediction combining Global 

Atmospheric model, Global Forecast System (GFS) and ocean-atmosphere coupled model 

Climate Forecast System (CFS) available from open source data base of National Center for 

Environmental Prediction (NCEP) USA.  An 11 Member ensemble based on a lagged 

approach is used to generate ensemble mean forecast for the Entire Arabian Sea at a lead time 

of 1 week (7 days in Advance). 

 

Short to medium range regional forecast: Then the regional 3 day forecast from Global 

Forecast System (GFS)  obtained from NCEP over Southeast Arabian Sea including 

Lakshadeep and Comorrin will provide more regional information over larger domain at 

25x25 km grid. 

 

Daily short range Localized forecast: Then down-scalled localized forecast is generated at 

5x5 km configured around Trivandrum Coast upto 300Km off the Coast by using Weather 

Research and Forecast (WRF) model and forcing with data available from Global data 

assimilation system (GDAS) from NOMADS server of NCEP.  The Weather Research and 

Forecasting (WRF) model is a state of the art numerical weather prediction tool developed at 

NCAR in the USA for both research and real-time forecasting purposes.  Regional high 

resolution WRF models which considers detailed atmospheric processes and surface 

orographic conditions have a proven record of improving on climate simulations and existing 

weather forecasts such as those produced by the India Meteorological Department (IMD) and 

the Indian National Centre for Ocean Information Services (INCOIS).   The accuracy of the 

WRF based forecast is evaluated in real-time using the wind speed/direction obtained from an 

automated weather monitoring station (AWS) installed by the research team in one of the 

fishing villages.   
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1. Introduction 

1.1. Vision 

To lead the Nation in research and development activities in Atmospheric Sciences 

focused on state-of-the-art observational techniques and modelling methods for the 

accurate prediction of Indian summer monsoon. 

1.2. About ST Radar at Cochin 

The mission of the Advanced Centre for Atmospheric Radar Research (ACARR) is to 

pursue internationally leading research in atmospheric science in the tropical monsoon 

area and to develop sophisticated observational and modeling capabilities in the 

troposphere and stratosphere for the accurate prediction of Indian monsoon system. 

Aim of establishing the Advanced Centre for Atmospheric Radar Research (ACARR) in 

Cochin University of Science and Technology (CUSAT) is to provide advanced 

techniques to monitor the Earth's atmosphere, including highly sophisticated radar, 

LIDAR, SODAR, GPS sonde, flux measurement systems, integrated sounding systems, etc. 

These facilities allow investigators, mainly Indian scientists, get the detailed 

information and necessary data for their research programs and can incorporate in 

numerical weather prediction techniques. 

The ST Radar at Cochin is the first Wind Profiler Radar in the near-equatorial site to 

study the monsoon features operating at 205 MHz VHF range.  This is the highest 

project funded by the Department of Science and Technology, Science engineering 

Research Board (SERB) to a state funded University under the Intensification of 

Research in High PriorityArea (IRHPA) scheme of the Ministry of Science and 

Technology, Government of India 

The Centre for Atmospheric Radar at CUSAT investigates major atmospheric processes 

understand climate change, global warming, its impacts on monsoon variability, tropical 

cyclones, extreme rainfall events, such as occurrence of frequent floods or droughts 

over the Indian subcontinent, especially in the Kerala region. Accurate predictionof the 

onset, intensification, weakening, break conditions and withdrawal state of the summer 

monsoon system is one of the major challenging objectives of this Centre.  Regional 

climate modeling studies are also undertaken to understand the regional variability and 

changes in the tropical climate and identify suitable methods of adaptation techniques. 

 

  



1.3. Major areas of investigation using the ST Radar facility at Cochin

•••• Studies on the characteristics of the onset, intensification, break and withdrawal 

phases of Indian summer monsoon and its dynamics

•••• Comprehensive understanding of the causative mechanism for the monsoon 

variability for improved long term prediction

•••• Low level jet and its association with monsoon activity

•••• Tropical Easterly Jetstream in the upper 

activity 

•••• Monitor, analyze and modeling of Tropical mesoscale convective systems

•••• Orographic Forcing by the Western Ghats and the Generation of Wave Activity

•••• Investigation of the characteristics of Extreme Rainfall Ev

mesoscale features 

•••• Role of Stratospheric QBO on Tropospheric Circulation

•••• Moisture   transport   from troposphere to stratosphere and   understand the 

Stratosphere Troposphere Exchange processes

•••• Role of tropical tropopause on the i

lower stratosphere 

•••• Characteristics of orographically induced gravity waves and their role in 

Stratosphere troposphere coupling

•••• Formation of offshore vorti

1.4. Facilities of ACARR 

A. 205 MHz 619 Element Wind Profiler ST Radar

B. 205 MHz 49 Element Mini Wind Profiler Array

C. GPS GRAW Radiosonde 

D. 32m Automatic Weather Station

E. Research Facility for 28 Scholars

F. Fully Furnished RF electronics lab

G. Library 

H. Modern Seminar and Conference Hall

I. Scintillometer 

J. Aethalometer 

K. EM Scanner 

L. NI USRP 

M. STEPCRAFT CNC System

N. Laser Disdrometer 

O. Microwave Rain Radar 

 

Major areas of investigation using the ST Radar facility at Cochin

Studies on the characteristics of the onset, intensification, break and withdrawal 

summer monsoon and its dynamics 

Comprehensive understanding of the causative mechanism for the monsoon 

variability for improved long term prediction 

Low level jet and its association with monsoon activity 

Tropical Easterly Jetstream in the upper troposphere and its linkage with monsoon 

Monitor, analyze and modeling of Tropical mesoscale convective systems

Orographic Forcing by the Western Ghats and the Generation of Wave Activity

Investigation of the characteristics of Extreme Rainfall Events and its synoptic and 

Role of Stratospheric QBO on Tropospheric Circulation 

Moisture   transport   from troposphere to stratosphere and   understand the 

Stratosphere Troposphere Exchange processes 

Role of tropical tropopause on the interaction between upper troposphere and 

Characteristics of orographically induced gravity waves and their role in 

Stratosphere troposphere coupling 

Formation of offshore vortices and heavy rainfall events.  

19 Element Wind Profiler ST Radar 

205 MHz 49 Element Mini Wind Profiler Array 

 

32m Automatic Weather Station 

Research Facility for 28 Scholars 

Fully Furnished RF electronics lab 

Modern Seminar and Conference Hall 

STEPCRAFT CNC System 

 

 

Major areas of investigation using the ST Radar facility at Cochin 

Studies on the characteristics of the onset, intensification, break and withdrawal 

Comprehensive understanding of the causative mechanism for the monsoon 

troposphere and its linkage with monsoon 

Monitor, analyze and modeling of Tropical mesoscale convective systems 

Orographic Forcing by the Western Ghats and the Generation of Wave Activity 

ents and its synoptic and 

Moisture   transport   from troposphere to stratosphere and   understand the 

nteraction between upper troposphere and 

Characteristics of orographically induced gravity waves and their role in 



1.5. Uniqueness of 205 MHz ST Radar: 

 The conventional wind profiler Radars operate at 50 MHz, 400 MHz and 1000 MHz 

frequency bands. Nevertheless, they have certain demerits in terms of entire height 

coverage, vertical resolution, noise-to-signal ratio, high costs etc. However, the Cochin 

Radar operating at 205 MHz has several advantages over those conventional radars. 

The noise from external sources such as galactic or cosmic noise is an important issue 

for radars operating in the frequency range of 50-1000 MHz. Compared to the 50 MHz 

radar, the 205 MHz radar is less affected by cosmic noise, and hence the accuracy of its 

measurements would be much better.  

ST Radar operating at 205 MHz has several advantages over those conventional radars.  

� The ST radar at 205 MHz is less affected by cosmic noise, and hence the accuracy of 

its measurements would be much better than the conventional 50 MHz radars. 

� The 205 MHz radar does not get saturated under rainy conditions, whereas UHF 

radars are not so.  

� It is a trade-off between the 50 and 400 MHz radars in terms of galactic noise, cost 

effectiveness, physical size of antenna, better vertical resolution, and height 

coverage, especially when the tropical tropopause height could go beyond 15 km.  

1.6. Applications of 205 MHz ST Radar at Cochin: 

The 205 MHz ST Radar at Cochin is a versatile Wind Profiler Radar, which has got multi-

purpose applications, as listed below 

Scientific Research  

� Provides continues high-resolution wind information from 315 m to 20 km in all 

weather conditions, which enable for a better understanding of the dynamics and 

physics of the atmosphere and weather systems. 

� Accurate measurement of vertical velocity, provides opportunity to understand the 

vertical transport of atmospheric parameters 

� Detects waves and turbulence in the atmosphere 

� Understand the physical and dynamical processes of convective systems and 

thunderstorm activity 

� Comprehend the mechanism of atmospheric boundary layer and transport of 

moisture and pollutants in the lower atmosphere 

� Stratosphere Troposphere exchange processes 

� Space Weather Applications - Ionospheric variability and disturbances  

� Tracking of celestial bodies in the radar vicinity and can be used for Radio 

Astronomical studies 

� Regional climate change monitoring 



Operational  

� Weather Analysis and Forecasting 

� Severe weather observations and prediction 

� Aviation purposes – Takeoff and landing of aircrafts 

� Rocket/ Missile/ Satellite launching 

� Aerostat and unmanned aerial vehicles support 

� Air quality monitoring and its transport 

� Strategic/Defense applications 

 

1.7. Milestones of ST Radar Facility at Cochin during 1st April 2018 –June 2019 

 

April 27, 2018 : 09th TRC meeting at ST Radar Facility, Kochi – 682022 

May 14 – 15, 2018 : National Instruments Training for MyRIO& NI MultiSim 

Software. 

July 03, 2018 : 12th DST PIC Meeting at ACARR, ST Radar Facility. 

July 11, 2018 : Visit of Dr. Sekhar L. Kuriakose, Member Secretary (ex-

officio), KSDMA, Government of Kerala 

July 13, 2018 : Visit of Dr. Jean-Marc Laheurte University Professor 

Director of the Electronic Laboratory, Communication 

and Microsystems (ESYCOM) University of Paris-Est 

Marne-La-Vallée (UPEMLV) 

July 16, 2018 : Visit of Prof. C. Raveendranath, Hon. Minister for 

Education, Government of Kerala. 

September 22, 2018 : TRC Subcommittee meeting. 

Oct. 15 – Nov. 10, 2018 : Visit of Post-Doctoral Fellow Dr. Silvia Bucci, 

fromLaboratoire de MétéorologieDynamique (LMD), 

Paris, France as part of CEFIPRA Indo-French Project. 

Nov. 20 – Dec. 22, 2018 : Visit of research scholar Mr. Sivan C., to Laboratoire de 

MétéorologieDynamique (LMD), Paris, France for 

CEFIPRA Indo-French project. 

January 07, 2019 : Visit of experts from SDSC SHAR ISRO. 

February 23, 2019 : 18th PMC Meeting at the Vice Chancellor’s Chamber, 

Cochin University of Science and Technology. 

March 06, 2019 : Visit of Dr. Madhavan Nair Rajeevan, Hon. Secretary, 

Ministry of Earth Sciences, Government of India. 

May 16 – June 07, 2019 : Dr AjilKottayil has been working as a visiting scientist 

at 

Laboratoire de MétéorologieDynamique within the 

framework of CEFIPRA project “Impact of the Indian 

monsoon convecion on the Tropical Tropopause Layer 

and Climate” 

  



1.8. Project Leaders 

a) Prof. K Mohankumar : Hon. Director ACARR, ST Radar Facility 

Emeritus Professor, Department of Atmospheric Science 

 Honorary Director, ACARR 

 Cochin University of Science and Technology 

 Specialisation: Stratosphere Troposphere Coupling 

b) Dr. S. Abhilash : Associate Director, ACARR, ST Radar Facility 

Assistant Professor, Department of Atmospheric Science 

Cochin University of Science and Technology 

Specialisation:  Climate Modeling 

c) Dr. K. Vasudevan : Co-ordinator, ACARR, ST Radar Facility 

EmeritusProfessor, Department of Electronics 

 Former Dean, Faculty of Technology,   

 Cochin University of Science and Technology 

 Specialisation: Microwave Antennas & Microwave Devices 

d) Prof. P. Mohanan : Co-ordinator, ACARR, ST Radar Facility 

Emeritus Professor, Department of Electronics  

Cochin University of Science and Technology 

Specialisation:  Microwave Antennas 

e) Dr. C. K. Anandan : Co-ordinator, ACARR, ST Radar Facility 

Professor, Department of Electronics  

Cochin University of Science and Technology 

Specialisation:  Radar Cross Section & Digital Signal Processing 

f) Dr. K. Satheesan : Co-ordinator, ACARR, ST Radar Facility 

Associate Professor, Department of Atmospheric Science 

Cochin University of Science and Technology 

Specialisation:  Wind Profiler Radar & Atmospheric Turbulence 

g) Dr. K R Santosh : Co-ordinator, ACARR, ST Radar Facility 

 

Emeritus Professor, Department of Atmospheric Sciences 

Cochin University of Science and Technology 

Specialisation: Observational Techniques 



1.9. Project Staff 

a) Project Scientist - C 

 
Dr. M. G. Manoj, Ph. D. 

 Specialisation: LIDAR and RADAR Remote Sensing, Cloud Physics, 

Atmospheric Modelling. 

b) Project Scientist – B/ System Engineer 

 
Mr. Titu K. Samson, M. Tech 

 
Specialisation: Microwave and Radar Engineering. 

c) Project Scientist – B 

 
Dr. AjilKottayil, Ph D 

 
Specialisation: Atmospheric Remote Sensing, Satellite Meteorology. 

d) Project Scientist – B/ Asst. System Engineer 

 
Mr. V. Rakesh, M. Tech 

 
Specialisation: Optoelectronics. 

e) Project Scientist – B/ Asst. Engineer 

 
Mr. RejoyRebello, B. Tech 

 
Specialisation: Electronics and Communication. 

f) Project Accountant 

 
Mrs. Sunitha Nair, M. Com 

 
Specialisation: Finance. 

  



 

 

 

 

 

 

 

 

 

 

 

2. SUMMARY OF THE DEVELOPMENTAL ACTIVITIES 

RELATED TO ST RADAR FACILITY AT COCHIN 

April 01, 2018 – June 30, 2019 

  



2.1. 09th Technical Review Committee Meeting 

Venue: ST Radar Facility, ACARR     Date: 27th April 2018 

Minutes of the 09th TRC Meeting 

 Minutes of the Meeting of Technical Evaluation Committee (TEC), held on 27th 

April 2018 in the ST Radar Building of ACARR, Cochin University of Science and 

Technology, Cochin – 682 022. 

Members Present: 

1. Prof. K.V. Janardhanan, Retd Scientist, VSSC (Chairman) 

2. Prof. K. Mohankumar, Project Director, ST Radar Facility 

3. Dr. V.K. Anandan, ISTRAC/ISRO 

4. Dr. R. RangaRao, ISTRAC/ISRO 

5. Dr. P. Mohanan, CUSAT 

6. Dr. K.R. Santosh, CUSAT 

7. Mr. Titu K. Samson, ACARR, CUSAT 

8. Dr. Manoj M.G., ACARR, CUSAT 

9. Mr. Rakesh V., ACARR, CUSAT 

10. Mr. RejoyRebello, ACARR, CUSAT 

11. Dr.AjilKottayil, ACARR, CUSAT 

12. Cdr. V.N. Ramesh, Data Patterns India (DPI) P. Ltd. 

13. Mr. Naganathan, Data Patterns India (DPI) P. Ltd. 

14. Mr. SasiDandhapani, Data Patterns India (DPI) P. Ltd. 

15. Mr. Suban, Data Patterns India (DPI) P. Ltd. 

The TEC meeting was held in order to review (i) the technical soundness of the ST 

Radar system after its commissioning, (ii) the rectification of 59 Nos. of faulty TR 

Modules, and (iii) to discuss and draft the Terms and Conditions of Comprehensive 

Annual Maintenance (CAMC) of the ST Radar system at ACARR, CUSAT. 

The meeting started at 10:30 AM. The Chairman welcomed the members and 

appreciated the performance of the ST Radar system installed at ACARR and the 

research activities carried out at the centre. The Director ACARR stressed for the 

preparation of clear-cut terms and conditions for the execution of Comprehensive 

Annual maintenance Contract (CAMC) after the warranty period.    

Mr. TituSamason, System Engineer, made a formal presentation of the performance of 

the Radar during the last one year period. The ST radar was operated on a regular basis 

during the last 15 months period (about 3000 operation hours in total), and was 

configured for about 18000 experiments. He also pointed out certain issues regarding 

real VSWR problems not being reflected in the GUI of the Radar Software. Also, 

mentioned that the gain of LNA is not up to the mark. The following 

discussions/decisions were made in the meeting. 



Dr.RangaRao pointed out that the VSWR problem is a serious issue, and may also 

hamper with the system’s health.He also suggested to maintain a minimum of 9 dB cut-

off. Dr. V.K. Anandan suggested to address the VSWR problem urgently. M/s Data 

Patterns agreed to come up with a new algorithm to address the VSWR issue. It was 

observed that there occurred a workmanship error during the assembly of balun box 

which has to be identified and rectified. 

It is suggested by the committee to do the Go-No-Go at least once in two weeks to keep a 

record on the health status of Transmitter and Receiver chain. The committee also 

suggested to look into the existing earthing and lightning scheme and do the necessary 

corrective measures.    

The Committee further discussed in detail the terms and conditions of CAMC of the ST 

Radar system and its Accessories after the Warranty period. Accordingly, the terms and 

conditions were drafted as given in Annexure. The Committee recommended for CAMC 

after the Warranty period. Regarding the Comprehensive AMC, the PD suggested to 

reduce the amount to 6% instead of 9%, due to objections from the funding agencies 

regarding the higher rate of AMC charges. The Committee supported it and opined that 

lower rate will be beneficial for entering into long term CAMC. He further requested to 

extend the first CAMC period up to March 2019 in view of synchronizing with the 

commencement of the next financial year. M/s Data Patterns representatives informed 

that they would provide a reply to these issues within a period of two weeks. 

The committee suggested M/s Data Patterns to repair and return the 59 faulty TRMs at 

the earliest before entering in to CAMC. M/s Data Patterns representatives suggested to 

visit Data Patterns at Chennai, however, the Committee informed that there is no need 

to visit to Data Patterns at Chennai for this purpose.  

The meeting ended at around 18:30 hrs. 

  



2.2. 12th Project Implementation Committee Meeting

Venue: ST Radar Facility, ACARR

  

Project Implementation Committee Meeting 

ST Radar Facility, ACARR     Date: 03rd July 2018July 2018 

 



  

 



 

  



2.3. Visit of Dr. Sekhar L. Kuriakose, 

Member Secretary (ex-officio), KSDMA, Government of Kerala 

The Member Secretary of Kerala State Disaster Management Authority visited ST Radar 

Facility on 11th July 2018 and expressed their appreciation in the design and 

development of a World-class Radar system as a National Facility in an academic 

institution.  They have also given their views in the Visitors Diary of ACARR. 

 

2.4. Technical Review Sub – Committee Meeting 

Venue: ST Radar Facility, ACARR    Date: 22nd September 2018 

The Meeting of the sub-committee of TRC was held at ACARR, CUSAT. The meeting 

started at 10:00 Hrs. The following members attended. 

1. Prof. K. Mohankumar   (Project Director) 

2. Dr. V.K. Anandan    (Acting Chairman, TRC) 

3. Dr. K. Vasudevan – ACARR, CUSAT     

4. Dr. K.R. Santosh – ACARR, CUSAT 

5. Titu Samson – ACARR, CUSAT 

6. Cdr. V.N. Ramesh –Data Patterns P. Ltd, Chennai 

7. Karthikeyan M. - –Data Patterns P. Ltd, Chennai 

8. Manoj M.G. – ACARR, CUSAT 

9. Rakesh V. – ACARR, CUSAT 

10. RejoyRebello – ACARR, CUSAT 

At the outset, Prof. K. Mohankumar (PD) welcomed all the members. Dr. V.K. Anandan 

(Acting Chairman, TEC) assessed the performance of the system during the last 9 

months. He opined that the overall system performance is good. But need to address the 

following points. 



1. VSWR measurement issues reported earlier need to be resolved with suitable 

measurement approach/correcting the logic implemented by Data Patterns India 

(Pvt) Ltd, Chennai, and a report to be submitted to CUSAT. 

2. Go /No Go decision and associated power measurements in Tx and Rx parts to be 

recorded for comparison of relative power measurements at different date/time of 

observation for the analysis and diagnosis of overall system performance.  

3. Data Patterns India (Pvt) Ltd, Chennai shall rectify all the defective TRMs and 

Antennae before releasing the third instalment of payment.  

4. Phase measurement of Tx and Rx part shall be done in the month of Nov-2018 and 

rectify all the issues come across in the wind profiler system.  

5. System performance is found to be OK, however, it is recommended to conduct every 

month routine check-up () and rectify the issues with a report. 

6. Data Patterns India (Pvt) Ltd, Chennai agreed to attend the reported failures of the 

system, if any, within 48 hours. 

7. Since Data Patterns India (Pvt) Ltd, Chennai is giving service during the extended 

warranty period, it is recommended to release the first two quarters of extended 

warranty amount as per the terms and references of the original contract agreement.  

The meeting ended at 15:30 hours with a vote of thanks. 

 

2.5. Visit of Post-Doctoral Fellow Dr. Silvia Bucci, 

Laboratoire de MétéorologieDynamique (LMD), Paris, France as part of CEFIPRA 

Indo-French Project during 15 October 2018 – 20 November 2018. 

General Description of the work: 

The visit, taking place between 15 October and 10 November 2018, aimed to strengthen the 

collaboration between the Laboratorie de MetéorologieDynamique (LMD) and the ACARR lab, 

combining the respective expertise on the tropical tropopause processes and Indian Monsoon 

dynamics. 

The visit has been focused on introducing the back-trajectory system, long developed and 

largely adopted in the LMD lab, to the ACARR members currently involved in the CEFIPRA 

project, who carried out extensive studies on cirrus clouds satellite observations in the tropics. 

The overall objective is to exchange the respective competencies and adopt the trajectories 

system for the understanding of the origin and formation of cirrus clouds over the Asian 

Monsoon Anticyclone (AMA) region. 

Set-up of the TRACZILLA-Satellite coupled tool (first week and half): 

The work has been based on the set-up of an automatic shell chain that would perform 

the run of the back- trajectories on a specified spatial and temporal domain and couple 

its output with the convective activity as observed from satellites. 

TRACZILLA Trajectories: The system has been setup on a flexible way, able to run on both ERA-5 

(0.25°x0.25° horizontal resolution, 137 vertical levels, hourly temporal resolution on the AMA 

domain) and ERA-Interim (1°x1° horizontal resolution, 60 vertical levels, 3-hourly temporal 

resolution on the global domain). The vertical winds can also be chosen to be estimated by the 

kinematic (mass conservation based) or the diabatic method (based on latent heating). The 



· The report should clearly state the work done in the laboratory/jointpreparationof 

papers/library projects such as writing of collective reviews,etc.; 

· The report should contain the likely impact of the visit on the progress of the projectat the 

collaboratinglaboratories; 

· The report should bring out any difficulties encountered/suggestions for improvementinthe 

scheme ofvisits; 

produced shell script allows also to choose between single point, 2D grid or 3D grid trajectories 

release. 

Satellite coupling: The probability of convective influence along the trajectories is estimated 

from the high-frequency MSG1 and Himawari geostationary satellites observations. Both 

satellite images are used, jointed at 90°E longitude, to cover the whole AMA region extent. The 

trajectory is assumed to encounter a convective event when advected below a deep convective 

cloud. In the script, the Cloud Top pressure can be chosen to be estimated from the Brightness 

Temperature (BT), using the temperature- pressure relation from the reanalysis (see also 

Tissier and Legras, 2016), or from the Nowcasting Satellite Application Facilities products 

(NWCSAF, http://www.nwcsaf.org/) that provides an estimate of the cloud top pressure based 

on a BT and WV channels thresholds algorithm. The latter, based on a more complex and 

rigorous estimate, is available only starting from year 2017. 

The ten days of the visit was therefore dedicated to writing and testing the shell script under the 

different cases. 

Comparison between BT and NWCSAF convective detection (second week). 

Since the overall objective of the collaboration is to perform a climatology of convective 

transport supporting the interpretation of the cirrus cloud cover satellite observations, the 

trajectory analysis of convective transport should be performed with the BT based approach. 

The BT approach has therefore been tested by comparison with the NWCSAF method. Results 

can be seen in figure 1. In both cases parcels were released at 150 hPa on a 1/3° x 1/3° grid on 

the geographical domain shown in figure 1, along the summer (JJA) 2017. The plots show how 

both methods reproduce the same amount (83% and 83.5% respectively) and same 

geographical distribution of convective influence (figures 1a and 1b). Similarly, the distribution 

of convective sources exhibits a very close patterns and relative contributions from thedifferent 

regions (figures 1c and 1d). Few differences were found between the level of injection (on 

average higher convective clouds, with differences around 20 hPa, are crossed in the BT 

method) and, consequently, on the estimated age of convective air masses (on average few 

hours younger in the BT method). On the overall, the two methods appear to be consistent. 

 

 

 

 

 

 

 

 

 

 

 

 



Figure: Comparison between trajectory results based on NWCSAF method convective analysis (left column) and BT method (right 

column). The first row (figure a and b) show the distribution of the convectively influenced points, during JJA 2017 at 150hPa 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Monthly analysis of convective influence for Summer 2017 (third week): 

After checking the validity of the two methods, the analysis of the convective origin was 

extended to study the monthly variability of source distribution along the summer 2017 season. 

The 150 hPalevel was chosen to start the study, as corresponding to the height around which 

the cirrus clouds peak in their vertical distribution. The results are shown in figure 2. The 

analysis shows the evolution of the distribution in the convective influence during the JJA 

months. It is possible to clearly notice, as the monsoon set it, the shift of the maxima in the 

convective influence toward the northern regions. During June (Figure 2a) the convective air is 

mainly confined south of 20°N, with few influence over Bangladesh and Bay of Bengal. The 

maximum of convective air presence is found over the Arabian Sea, and longitudinally extending 

on a belt confined between 0 and 20° N. In the following month, the convective influence 

increase (from 77.9% of the total air in June, to 82.7% in July) and it expands on a wider 

geographical area (Figure 2b). The region of convective influence is now extended north of 25° 

N and south of 0°N. The maximum of convective air fraction is found now between 15° and 

25°N, over central India and the Arabian Sea. During the month of August (Figure 2c), the total 

convective air over the whole domain increase further, reaching the 83.5% of the total air mass. 

The whole considered domain is now interested by convective influence. The region that 

receives the maximum amount of convective air during this month is North and central India. 

The distribution of source regions from which the convective air is injected in the stratosphere 

also varies along the different months. 



During June (Figure 2d) the convective sources are dominantly over the ocean. The largest 

fraction of contribution comes from the Bay of Bengal. Some very localized source regions are 

found over the Arabian Sea and a minor fraction is also originated from East central India. 

Transport from those sources is on average lasting around 4 days, with the exception of the 

sources on the western part of the Arabian Sea, from which the time of transport is on average 

one week. Fresher sources come from the Eastern side of India (between 1 and 3 days). Big 

differences are also found in the level of injection of the air masses. Air from the Bay of Bengal is 

injected in the stratosphere at pressure levels between 180 and 200 hPa. 

Conversely, the convection over central India and the Arabian Sea is much deeper, with values 

of pressure of injection below 140 hPa.During the month of July (Figure 2e) the convective 

sources influencing the Stratosphere are mostly shifted to the North Eastern side of India and 

Bay of Bengal, with no left significant contribution from the Arabian Sea. Some sources are also 

found over the North West India area. Sources from North India are mostly injected at high level 

in the stratosphere, with Pressures below 150 hPa. Time of transport from this region is around 

4 days. Oceanic sources from the Bay of Bengal are instead transported on shorter timescale 

(between 1 and 2 days) and are injected in the Stratosphere at lower level (pressure higher than 

170 hPa) 

During the month of August (Figure 2f), when the monsoon starts to regress, the main 

convective sources are shifted mostly to the Eastern side of India. The highest contribution is 

coming from the Himalayan foothills, and the entire Eastern coast on India, down to 10°N. Most 

of the Bay of Bengal region is also involved. During this period, the majority of the sources are 

associated to very deep convection (pressure of injection lower than 140 hPa over the continent 

and 150-160 hPa over the Sea). The average time of transport is also shorter respect to the 

previous months, with air masses ages between 2 and 3 days. 

  

Figure: Monthly evolution (June-July-August, from left to right) of the convective influence during summer 2017, at 150hPa. 

Upper panels (a,b,c) shows the distribution of the convectively influenced points similarly to the first row of Figure 1 
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Convective influence during active and break monsoon phase (last days) 

The same study was applied to study the different convective influence during active and break 

spells of summer 2017. Active days, based on the results of the analysis from the ACARR lab, 

were selected to be : 6 June, 16 June, 15 July, 18 – 19 July, 22 – 25 July and 20 August. Break 

days were identified in: 17 – 18June, 7 – 8 July, 31 July, 1 – 7 August, 11- 13 August, and 15 -17 

August. Results of the trajectory analysis are shown in figure 3. As expected, during active spells 

the convective activity is very intense (95.8% of the total air masses at 150 hPa over the region 

are influenced by convection). During the break spell this percentage lowers to 81.3%. From 

figure 3a the convectively influenced region is centered along the 5° - 15° N latitude band. 

Sources of convection (figure 3c) are found both on the Indian continent on its whole (with a 

predominant contribution from the northern side) and on the Bay of Bengal. This air is quite 

fresh (age around 1 day) and it is injected mainly from low levels (pressure of convective 

injection around 200 hPa and above, both on the ocean and on the continent). 

Conversely, during the break spell the convective air is concentrated over the north Indian 

continent (figure 3b). The distribution of convective sources (figure 3d) appears quite different 

respect to the active phase: sources are moving largely to the Eastern side of the continent and 

there is a considerably larger contribution from the oceanic regions (Bay of Bengal and the 

southern side of the Arabian Sea). Also in this phase the convective air is quite young (time of 

transport of around one day) but in this case there is a differentiation between the oceanic air, 

injected at lower levels (largely at pressure higher than 200 hPa), and the continental air, 

Figure 1: Comparison of the convective influence during summer 2017, at 150hPa, during active (left panels a and  c) and break spells 

(right panels b and d).  
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injected at altitudes above 160 hPa. 

Overall likely impact of the visit: 

During this month of collaboration, we worked together to build the tools capable to perform 

the above presented analysis. In particular, the ACARR laboratory shared its knowledge on the 

Indian monsoon dynamics and influence on convection and cloud cover, while, with this visit, 

we shared the expertise on how to set up and run the convective trajectories numerical system. 

This work, which may already lead to a joint publication on the case study of summer 2017 

(period of the StratoClim aircraft campaign), built the basis for a more extensive climatological 

analysis of the convective influence, to be compared and used as an interpretational tool with 

the CALIPSO climatological statistics of cirrus clouds detection. To do so, we need to introduce 

new geostationary satellite images to cover the whole period of CALIPSO measure from 2008 to 

2018. The satellites adopted in this study are in fact available only for the 2017 period onward. 

For this purpose, we jointly decided to use the Meteosat images for the first part of the period 

and the new INSAT-3DR for the more recent years (2016 onwards). As an ulterior advantage, 

the field of view of those satellites is better centered over the region of interest, reducing the 

uncertainties due to the angle of view, affecting instead the MSG1-Himawari observations. While 

the system is already built to work with Meteosat data, the INSAT-3DR images must be 

integrated on the trajectory computational chain. Mr. Sivan C., with which I worked closely 

during this month and that started to familiarize with the convective trajectory system, will 

work with us on elaborating this integration during his next visit to the LMD laboratory. 
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2.6. Visit of Mr.Sivan Chandran Pillai, Project JRF from India, toLe Laboratoire de 

MétéorologieDynamique, EcoleNormaleSuperieure, Paris, France during 20 

November - 22 December 2018. 

General Description of the work: 

 

The CEFIPRA funded Indo-French project’s 2nd international visit was held between 

20 November and 22 December, 2018. This visit focussed on learning the back-

trajectory system (TRACZILLA), developed by LMD France to identify the convective 

source of air parcel at tropical tropopause level during the Indian summer monsoon 

period over the Indian sub-continent. 

The convective transport through tropopause still remains an unsolved issue and the 

use of transport modelling could help in investigating more about the upper 

tropospheric transport processes. The TRACZILLA model can provide an insight into 

regions which are more influenced by convective transport at the tropical tropopause 

level. The convective source is the representation of regions which influences the air 

composition in selected regions at particular atmospheric level. The age and level of 

injection of air parcel from source region using the model can trace out major 

information about the upper atmosphere transport processes. 

TRACZILLA Trajectories 

ERA-interim wind data (0.25˚ × 0.25˚ data horizontal resolution), available at 3-hourly 

temporal resolution on the global domain has been used to set up the TRACZILLA 

model for trajectory calculation. The convective influence along the trajectories in a 

selected area is measured from the high-frequency MSG1 and Himawari geostationary 

Satellite observation. The cloud top pressure is estimated from Brightness temperature 

(BT), using the profiles of temperature and pressure from reanalysis data (Tissier and 

Legras, 2016).  

Area of study 

a) Arabian sea (550-72.50E,80-220N) is represented as AS in the figure. This is an 

important region for looking into t=the monsoon onset mechanism and the impact of 

Low-Level Jet (LLJ) on 

convective activity during 

the monsoon 

period. 

 

 

 

 

  

Figure :The five boxes (AS-Arabian sea, BoB- Bay of Bengal, CI-Central 

India, HM-Himalayan region) represent the areas selected for the 
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b) Bay of Bengal (80.50-950E, 80-200N) is represented as BoB. This is the synoptically 

important portion for investigating the development and structure of monsoon 

depression. During the South-west monsoon season, several monsoon systems develop 

in both the Bay of Bengal and the Arabian Sea. However, the Bay of Bengal is more 

active and a number of depressions developed over this region during monsoon 

season. 

C) Central India (73.50-850E, 200-260N) and North East Himalayan region (800 -920E, 

260 -310N) are represented by CI and HM, respectively in the figure. It is useful for 

analysing the changes in convective activity due to the shift of ITCZ during active and 

break spells of the monsoon season. 

Active and break days of 2017 

The active and break days of 2017 summer monsoon period have been utilized for the 

analysis. Rajeevan et al. (2010) suggested criteria for identification of active and break 

events of the Indian summer monsoon on the basis of average rainfall over central 

India, called the core monsoon zone. According to these criteria, the active and break 

events were defined as periods in which the normalized anomaly of the rainfall over 

the core monsoon zone is greater than 1 or is less than-1.0 respectively, provided the 

criterion is satisfied for at least three consecutive days. Based on this, active days, were 

selected to be, 6 June, 16 June, 15 July, 18 – 19 July, 22– 25 July, 20August, 28August 

and 29 August. Break days were identified as, 17 – 18 June, 7 – 8 July, 31 July, 1 – 7 

August, 11- 13 August, and 15-17 August. 

Results and discussion 

Identification of sources, influence and age of transport of convective air parcel 

using TRACZILLA model during Indian summer period in 2017 

aaaa.... Arabian Sea Region 

Arabian sea is the landlocked northern part of Indian ocean. During the summer 

monsoon period, the south-west monsoon wind blows over the Arabian sea towards 

land, bringing in heavy rain to India, Pakistan, Bangladesh and other neighbouring 

countries.To identify the convective source, influence and age of convective air over 

Arabian sea region, we select a box (550-72.50 E, 80-220 N) for the study. The parcel 

was released at 150 hPa on a ¼ x ¼ grid resolution from the selected domain in JJA. 

The figure 3(a) shows regions which are influenced by convection. Therefore, this gives 

an indication of the regions which are more influenced by convective transport. 99.6% 

of the air parcel in the region over the Arabian sea is influenced by convection during 

June-July-August months.The figure (3c) shows the convective source regions which in 

fact are the regions in which the trajectories, released at the level 150 hPa crossed a 

convective cloud. This gives an indication of the regions that influences the air 

composition at 150 hpa altitude. 

The major transport of convective sources to the Arabian sea is from Bay of Bengal 

region (more than 30%), the Eastern Ghats region and the region closer to the Western 

Ghats of Kerala. This may be due to orographic lifting in the both Western and Eastern 

Ghats region. In Bay of Bengal region, the increased sea surface temperature (SST) and 

moderate wind shear during monsoonperiod drive the strong convective activity. But, 
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in the case of Arabian sea region, the share of local convective source is less than 12%. 

The reason may be due to the Low-level jet (strong vertical wind shear) at 850 hPa that 

inhibit the development of an organized vortex over the Arabian sea. 

The Tropical Easterly Jet (TEJ) is an important component of the Asian Summer 

Monsoon circulation which can be seen in the upper tropospheric levels (100–150 hPa) 

during the months of June–September [Krishnamurti and Bhalme, 1976]. TEJ that blows 

from Bay of Bengal in the west to Arabian sea in the east carries high level convective 

clouds or air to Arabian sea region at 150 hPa. This jet has wind speed of roughly 40–

50 m/s with the strongest winds being found just to the west of the southern tip of 

India over the Arabian Sea (Reiter, 1961). The period of transport is less than 1½ days 

from Bay of Bengal region to Arabian sea. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

bbbb.... Bay of Bengal 

 

The Bay of Bengal region is centrally located in south and Southeast Asia. During the 

south- west monsoon season, several Monsoon systems develop in both the Bay of 

Bengal and the Arabian Sea. However, the Bay of Bengal is more active and quite a 

number of weather systems develop during this period. 99.3% of air was convectively 

influenced over the Arabian sea region during the June-July- August (JJA) months. The 

major source is from localized convective activity in Bay of Bengal region with a value 

of more 34.6%. The other major sources are from Thailand, Malaysia, Laos and other 

South East Asian countries.There is a strong convective activity in the eastern side of 

Bay of Bengal due to sea surface temperature (SST) and lesser impact of LLJ (low level 

jet). TEJ plays a major role in transport of clouds from Southeast Asian countries to Bay 

of Bengal region with a time period less than 1 day. 

 

Figure: The distribution of the convectively influenced points, source and age of convective air, during JJA season 

2017 at 150hPa (figure (a, b & c)) 
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Investigating the shift in convective source at 200 hPa level during active and 

break spells in 2017. 

In the break period, monsoon trough is shifted towards north east Himalayan 

region. In the active phase, the ITCZ is in the central Indian region and is shifted to 

north east Himalayan region during break phase. Fig 5(c & d) shows the convective 

source regions for the selected areas in the fig (a & b) for the active and break phases. 

During a phase shift from active to break conditions, the convective source increases 

from 13% to 19.5 % over the Himalayan region and at the same time, the convective 

source decreases from 21% to 15% over central India at 200 hPa. Figure clearly 

depicts a change in the convective source to north east direction from central Indian 

region during break spells due to the shift of ITCZ. 

Overall impact of visit 

During the period of visit, LMD lab shared their knowledge on the TRACZCILLA model, 

and did some initial procedures to implement INSAT 3D and GRIDSAT data into the 

model. The implementation of GRIDSAT data will help in providing a climatological 

analysis with TRACZCILLA model. A long term analysis of convective transport of 

active and break days for the last 10 years was also done 

 

The visit to LMD Paris was really useful with lot of fruitful discussions and a lot of 

doubts being rectified. And also, got new ideas that would be helpful for future 

research. It was a good and memorable experience. 

  

Figure: The distribution of the convectively influenced points and age of convective air, during JJA 

season 2017 at 150hPa at top (figure (a & b)). The distribution of the convective source relative to the 

150hPa level, for the JJA season 2017 (figure c) over 



 

  

27 

 



28 

 

2.7. 18th Project Monitoring Committee Meeting 

Venue: Vice Chancellor’s Chamber    Date: 23rd February 2019 
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2.8. Visit of Dr. M.Rajeevan,  

Hon. Secretary, Ministry of Earth Sciences, Government of India. 

 

The Member Secretary of Ministry of Earth Sciences visited ST Radar Facility on 06th 

March 2019 and expressed their appreciation in the design and development of a 

world’s first 205 MHz Wind Profiler Radar. The Director ACARR expressed his concerns 

about sustenance of ST radar facility to Hon. Secretary since the project entitled 

“Support for ST Radar Facility at ACARR, CUSAT, Kochi” was already under review of 

apex committee of MoES. 

 

 

 

2.9. Dr. AjilKottayil as Visiting Scientist at,  

Le Laboratoire de MétéorologieDynamique, EcoleNormaleSuperieure, Paris, 

France during 16 May - 07 June 2019. 
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3. Experiments Conducted at ST Radar Facility 
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3.1. GPS Radiosonde Launches 

The ACARR conducted GPS Radiosonde experiments to study the atmospheric 

conditions and to scientifically validate 619 Element Wind Profiler ST Radar over Kochi 

in several days intervals continuously from April to 14th December during 2016, using 

the German manufactured, WMO approved GRAW Radiosonde system. The program 

mainly consisted of gathering information describing the atmosphere at various levels 

up to the lower stratosphere, from the location 10.03O N and 76.33O E, which is at a 

height of 32 m above mean sea level. 

The GRAW Radiosonde system consists of one Ground station unit connected to one 

omnidirectional dipole antenna with Low Noise Antenna, One GPS antenna with GPS 

repeater and one host PC with Grawmet software pre-installed. 

 

 

  

Figure. GRAW GPS antenna set with Radiosonde DFM-09 
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Radiosonde Ascends Conducted during 2018 - 2019 

Sl.No Date: Launch 

Time (Hrs.) 

Max. Height 

Reached (m) 

Atmospheric Conditions 

March 2018 

1. 01/03/18 14:01 --------- GPS Failure 

2. 05/03/18 14.39 12454.5 Clear Sky 

3. 06/03/18 14.24 24986 Clear Sky 

4. 07/03/18 14.11 21591 Clear Sky 

5. 08/03/18 14:30 28382 Clear Sky 

6. 09/03/18 14:11 30438 Clear Sky 

7. 12/03/18 14:34 12102 Clear Sky 

8. 13/03/18 14.50 19210 Cloudy 

9. 14/03/18 14:40 6996 Cloudy 

10. 28/03/18 13:35 25633 Clear Sky 

April 2018 

11. 05/04/18 14:13 25600 Clear Sky 

12. 06/04/18 14:23 30783 Partially Cloudy 

13. 09/04/18 14:31 27902 Clear Sky 

14. 10/04/18 14:18 32329 Partly Cloudy 

15. 11/04/18 14:31 24299 Clear Sky 

16. 12/04/18 14:20 26061 Clear Sky 

17. 13/04/18 13:58 22767 Clear Sky 

18. 16/04/18 14:00 27651 Clear Sky 

19. 17/04/18 14:12 27428 Partial Cloudy 

20. 18/04/18 14:03 30639 Clear Sky 

21. 19/04/18 14:23 31744 Clear Sky 

22. 20/04/18 14.12 26415 Partly Cloudy 

23. 26/04/18 14:05 24656 Clear Sky 

24. 27/04/18 14:00 27589 Clear Sky 

May 2018 

25. 02/05/18 14:34 28374 Partly Cloudy 

26. 10/05/18 14:30 22977 Clear Sky 

27. 17/05/18 14:35 30796 Partially Cloudy 

28. 24/05/18 14:27 29935 Partially Cloudy 

29. 29/05/18 14:38 19666 Cloudy 

June 2018 

30. 18/06/18 14:39 18869 Cloudy 

31. 25/06/18 14:15 4059 Rainy 

32. 26/06/18 14:20 21,002 Partially Cloudy 
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Sl.No Date: Launch 

Time (Hrs.) 

Max. Height 

Reached (m) 

Atmospheric Conditions 

July 2018 

33. 02/07/2018 14:12 33038 Partially cloudy 

34. 04/07/2018 14:40 27815 Partially cloudy 

35.  06/07/2018 14:15 28205 Partially cloudy 

36. 26/07/2018 14:45 24629 Partially cloudy 

37. 27/07/2018 14:35 26849 Partially cloudy 

August 2018 

38. 01/08/2018 14:18 27085 Partially cloudy 

39. 09/08/2018 14:55 28728 cloudy 

40. 13/08/2018 14:10 17435 Partially cloudy 

September 2018 

41. 03/09/18 14:08 31472 Clear sky 

42. 04/09/18 14:10 32254 Clear sky 

43. 07/09/18 14:24 28814 Clear sky 

44. 11/09/18 14:26 21154 Clear sky 

45. 12/09/18 14:15 31214 Clear sky 

46. 14/09/18 14:20 27152 Clear sky 

47. 17/09/18 14:00 21688 Clear Sky 

48. 18/09/18 14.00 24622 Partially Cloudy 

49. 19/09/18 14:46 26267 Partially cloudy 

50. 24/09/18 14:06 27353 Partially cloudy 

51. 26/09/18 14:30 31667 Partially cloudy 

52. 27/09/18 14.02 24545 Partially cloudy 

53. 28/09/18 14.05 30677 Clear sky 

October 2018 

54. 01/10/18 14:36 25379 Partially cloudy 

55. 03/10/18 14:25 29278 Partially cloudy 

56. 04/10/18 14:26 13125 Cloudy 

57. 05/10/18 14:38 23349 cloudy 

58. 08/10/18 14:35 21755 cloudy 

59. 09/10/18 14:29 12910 cloudy 

60. 10/10/18 14:30 27456 cloudy 

Sl.No Date: Launch 

Time (Hrs.) 

Max. Height 

Reached (m) 

Atmospheric Conditions 
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61. 11/10/18 14.38 28409 Clear Sky 

62. 15/10/18 14:40 30215 Cloudy 

63. 24/10/18 14:10 26691 Clear Sky 

January 2019 

64. 24/01/19 14:25 21184 Clear sky 

65. 25/01/19 14:15 23413 Clear sky 

66. 28/01/19 14:40 23075 Clear sky 

February 2019 

67. 01/02/19 14:15 27117 Clear sky 

68. 05/02/19 14:20 30258 Clear sky 

69. 06/02/19 14:45 18033 Partial cloudy 

70. 08/02/19 14:25 22600 Partial cloudy 

71. 11/02/19 14:40 25886 Partial cloudy 

72. 13/02/19 14:15 17979 Partial cloudy 

73. 15/02/19 14:40 29387 Clear sky 

74. 19/02/19 14:15 27295 Clear sky 

75. 20/02/19 14:20 26424 Clear sky 

March 2019 

76. 05/03/19 14:15 6741 Clear sky 

77. 13/03/19 14:20 18319 Clear sky 

78. 20/03/19 14:45 30000 Clear sky 

79. 27/03/19 14:25 31057 Clear sky 

April 2019 

80. 04/04/19 14: 40 30486 Clear Sky 

The GRAW radiosonde system provides about 20 data in each ascend, such as Time, 

Geo-potential height, Pressure, Temperature, wind direction, wind speed, Humidity, 

Density of air etc at various levels. Also graphical studies on various properties were 

easily accessible. The wind pattern is very clear from the balloon track recorded in each 

day. The three dimensional representation of wind profile is also available. Various 

features of the Westerly’s and Easterlies during Monsoon period were well documented 

and a number of exceptional characteristics were noticed. The facility mainly conducted 

a chain of GPS Radiosonde experiments to study monsoon season of 2018&Summer 

Season of 2019 using various parameters obtained from the radiosonde data.  
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3.2. Experiments conducted using 619 Element ST Wind Profiler Radar 

The 619 element ST Wind Profiler Radar has been fully operational since December  

2016 for engineering and scientific purposes.The radar data was compared with 

collocated radiosonde wind measurements. The graph below shows the total number of 

radar experiments conducted during April 2018 –June 2019. The total operational time 

of Radar up to 01st July 2019 is4278 Hours 25 Minutes 04 Seconds. 

 
 

PreMonsoon campaign experiments at ACARR started on 15thApril 2018 onwards. This 

campaign uses Microwave Radiometer Profiles, Ceilometer, Laser optical Disdrometer, 

GPS Radiosonde data & 205 MHz ST Wind Profiler Radar data. The Radar was not 

operational during the historical flood period of August 2018 due to substation 

transformer fault and 11KV DP structure maintenance which was damaged heavy 

rain.The Radar was then fully operational from 31st August 2018 only. After Post-

Monsoon experiments radar was operated in DBS mode to study Sudden Startophere 

Warming (SSW), Equitorial wave, Ionosphere D & F region. The annual maintenance 

and Radar Calibration activities were carried out during 01st December 2018 to 19th 

December 2018. During this time the manual phase calibration of radar was carried out 

using current probe which took 14 days for 619 element array. 
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Sl.No: Month 

1. April 2018

2. May 2018

3. June 2018

4. July 2018

5. August 2018

6. September 2018

7. October 2018

8. November 2018

9. December 2018

10. January 2019

11. February 2019

12. March 2019

13. April 2019

14. May 2019

15. June 2019

Total Number of Experiments

The radar was operated in coded and uncoded modes for testing the signal processing 

capabilities and for doing special experiments of Ionosphere & Lunar Eclipse

diagram shows the exact details of experiments done with coded and uncoded modes.

[CATEGORY 

NAME]

DIFFERENT MODES OF RADAR 

Table 1. Number of Experiments 

 
Number of Radar 

Experiments 

Radiosonde 

Ascends

April 2018 1277 

May 2018 1478 

June 2018 1589 

July 2018 1845 

August 2018 897 

September 2018 1874 

October 2018 1689 

November 2018 1589 

December 2018 647 

January 2019 1487 

February 2019 1583 

March 2019 1258 

April 2019 1357 

May 2019 1458 

June 2019 1531 

Total Number of Experiments 21559 

The radar was operated in coded and uncoded modes for testing the signal processing 

and for doing special experiments of Ionosphere & Lunar Eclipse

details of experiments done with coded and uncoded modes.

 

[CATEGORY 

NAME][CATE

[CATEGORY 

NAME][CAT

DIFFERENT MODES OF RADAR 

OPERATON
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Radiosonde 

Ascends 

14 

05 

03 

05 

03 

13 

10 

-- 

-- 

03 

09 

04 

01 

-- 

-- 

80 

The radar was operated in coded and uncoded modes for testing the signal processing 

and for doing special experiments of Ionosphere & Lunar Eclipse. The pie-

details of experiments done with coded and uncoded modes. 
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Sl.No: Type of Experiments/Campaign Dates 

1. 
Diurnal variation studies in winter 

Season 
May 2018 & 2019 

2. 
Sudden Stratosphere Warming Study  

experiment 
January - February 2019 

3. Equatorial Wave Study Experiment February to March 2019 

4. 

Ionosphere experiment campaign in 

collaboration with Christian College 

Changanassery& NARL Gadanki. 

March & April 2018 

5. Ionosphere Experiments January – May 2019 

6. 

Monsoon Study in Collaboration with 

NCESS, Thiruvanthapuram& IITM 

Pune 

May 15, 2018– October 31, 2018 

May 15, 2019 - Present 

7. 
Monsoon JJAS Study in Collaboration 

with Indian Navy 

May 15, 2018– September 30, 2018 

May 01, 2019 – Present 

8. Normal DBS Operation 01 November 2018 – 31March 2019 

9. Thunderstorm study  May 2018& 2019 

10. 

Annual Maintenance of Radar 

& 619 element Array Phase 

calibration 

December 01 -19, 2018 
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3.2.1. Observation of Sudden Stratospheric warming-2018 

Sudden Stratospheric warming experiment Campaign was conducted from Januryto  

February 2019 by ACARR & Research Scholar Ms. Remy Ravindran. During winter, the 

temperature in the polar stratosphere suddenly rises by 30-50o C and the prevailing 

westerly wind become weaker and often changes its direction to easterly within a time 

span of few days is known as the Sudden Stratospheric Warming (SSW) event. The 

change is preceded by a condition in which the circulation pattern of the polar westerly 

jetstream is disrupted by the natural weather patterns or the disturbances originated 

from the lower atmosphere.  

 

Figure 2.Vertical profiles of zonal wind (ms-1) over Cochin during 2019 SSW event 

The zonal and meridional wind direction and magnitude are seen to change over 

tropical troposphere during polar stratospheric warming period. The reversal in the 

zonal wind from westerly to easterly occurs during the central warming date (Figure 1). 
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Figure 3.Vertical profiles of meridional wind (ms-1) over Cochin during 2018 SSW event. 

The reversal in the meridional wind from occurs at the central warming date at 

the upper troposphere (Figure 2). But in the case of vertical wind mean Doppler 

perturbations are seen after the peak day of warming in the upper troposphere only 

(Figure 3 and 4). The life span of the wind reversal is very short.  

 

Figure 4.Vertical profiles of vertical wind (ms-1) over Cochin during 2018 SSW event. 
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Figure 5.Vertical profiles of mean Doppler over Cochin during 2018 SSW event. 

The effect of a major sudden stratospheric warming that occurred in 2018 in the 

tropical troposphere of northern hemisphere (Cochin, India).  A change in circulation in 

the upper troposphere with a zonal, meridional and vertical wind reversal related to 

SSW has also been verified using the Stratosphere Troposphere (ST) radar at Cochin 

(10°2'31"N   76°19'54"E). 

3.2.2. Diurnal Variation Study Experiments January, March&April 2018 

The radar was operated continuously for 4 days in months of January, March& April 

2018. The purpose of the experiment was to study evolution of planetary boundary 

layer, sea breeze land breeze effects and turbulence during pre-monsoon and monsoon 

seasons. 

Experiment Configuration 

Sl.No: Parameter Exp-1 Exp-2 Exp-3 Exp- 4 

1. Frequency 205 MHz 

2. PRF 16000 Hz 6801 Hz 3800 Hz 6200 Hz 

3. Baud Rate 0.3 µs 0.3 µs 2.4 µs 1.2 µs 

4. Code length 1 Bit 16 Bit 16 Bit 16 bit 

5. Duty Ratio 0.15% 3.26% 14.40% 9.6 % 

6. Code Type Complementary Codes 

7. NCI 320 48 80 128 

8. Number of FFT  1024 1024 1024 1024 

9. Height Range 0.315 – 8 km 
0.9 – 20 

km 

6.03 – 32 

km 

3.1 – 20 km 

10. Beams 5 Beams (Z,E,W,N,S)  

  



46 

 

 

3.2.3. Virga Observations from Radar 

Virga is an observable streak or shaft of precipitation falling from a cloud that 

evaporates or sublimates before reaching the ground. A shaft of precipitation that 

doesn't evaporate before reaching the ground is a precipitation shaft. At high altitudes 

the precipitation falls mainly as ice crystals before melting and finally evaporating; this 

is often due to compressional heating, because the air pressure increases closer to the 

ground. 

Virgae can cause varying weather effects, because as rain is changed from liquid 

to vapor form, it removes significant amounts of heat from the air due to water's high 

heat of vaporization. Precipitation falling into these cooling down drafts may eventually 

Figure 6.. Evolution of planetary boundary Layer on 18 April 2018 
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reach the ground. In some instances these pockets of colder air can descend rapidly, 

creating a wet or dry microburst which can be extremely hazardous to aviation. 

Conversely, precipitation evaporating at high altitude can compressionally heat as it 

falls, and result in a gusty downburst which may substantially and rapidly warm the 

surface temperature. This fairly rare phenomenon, a heat burst, also tends to be of 

exceedingly dry air.Fall streaks are characteristically curved or hooked. Differences in 

wind speed with height (wind shear) can be responsible and another factor is that as 

the water droplets or ice crystals evaporate and shrink they fall ever more slowly and 

finally drift horizontally with the wind. 

 

Figure 7. Virga Observation on 08th February 08pm 
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3.3. Ionosphere Observations 

Ionosphere observation was taken on months of April – September 2018& 2019.  

The experiment configuration used is given below. 

Ionosphere Experiment Configurations in 2018 - 2019 

S. No: Parameter Value 

1 Operating Frequency 205MHz 

2 No. of Antenna Elements 619 

3 Radiated Peak Power (approx.) 327kW 

4 PRF 1300Hz 

5 Baud 0.3µs 

6 Code Length 64 bit 

7 Pulse Width 19.2 µs 

8 Duty Ratio 2.50% 

9 No. of Coherent Integration (NCI) 2 

10 No. of FFT (NFFT) 1024 

11 No. of Spectral Averages (NSA) 1 

12 Start Height 90km 

13 Stop Height 110km 

14 Beam Directions 
0° Azimuth 

8° Off-Zenith 

15 MGC Gain 30 

16 Doppler Span ±325Hz 

17 Mode of Operation Coded - Complementary 

 

Approach: 

CUSAT Radar is operating at 205 MHz in the VHF band, and is the first wind 

profiler radar in the ~200 MHz frequency range, which constitutes 619 three-element 

Yagi–Uda antennae. It has a power aperture product of 1.6x108 Wm2. This radar is 

capable of providing accurate three-dimensional wind profiles for an altitude range of 

315 m–20 km in the Stratosphere-Troposphere (S-T) mode. Wind profiling radars 

detect backscattered signals resulting from refractive index variations, and the 

corresponding Doppler shift is used to calculate air velocities. System design, technical 

details and scientific applications of the 205 MHz radar are already reported [Samson et 

al., 2016; Mohanakumar et al., 2017; 2018]. The main beam can be positioned at any 

angle within of ±30° of the zenith and at all azimuth with 1° resolution. The system has a 

main lobe beam-width of ~3.2° and an overall gain of 35dB with a first side lobe level of 

-19.7dB.  

It is established that the plasma density irregularities are generally elongated along the 

geomagnetic field in the ionosphere [Kil et al., 2006]. In this study, we used the 

International Geomagnetic Reference Field Model (IGRF12) to determine the zenith 

angle at which the antenna beam is perpendicular to the geomagnetic field. The IGRF12 

model of the Geomagnetic field over the CUSAT radar is as on a selected day 

(01/06/2017) is as follows. Declination is -1.6144o (west) and the inclination is 

7.2071o with horizontal intensity of 40266.2 nT. 
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Several measurements were taken with angles pointing from 6° to 10° north of the 

zenith. The maximum signal strength was observed at 8°, hence experiment was 

conducted with radar beam set to 8° towards north to satisfy the condition of 

perpendicularity, consistent with the estimate from IGRF12. The experiment 

configuration and parameters used are given in Table-1. The range resolution was 45 

metres. 

 

Figure 8: E-Layer Observed in September 2018 

The reflectionsfrom the E region were mainly from 90 to 110 km.No reflections were 

observed beyond 110 km during the spanof observations. The majority of the observed 

layers had eithermaintained a constant altitude level or descended with respectto time 

as evidenced in the height-time intensity plots. Bothcontinuous and QP echoes were 

observed during day timeand evening hours. The day time lower altitude QP 

echoeswere identified up to 102 km with periodicity varying fromseveral seconds to 8–

10 min. 

Equinox Campaign Observations of Ionosphere June 2019. 

Continuous diurnal observation of Ionospheric layers withCUSAT radar was conducted 

during June 2019. The experiment configurations were same as above.The radar was 

operatedat random times to probe the ionosphere in between thenormal lower level 

experiment schedule. 
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Figure: Equinox E-Layer Observation of 20th June 2019 

 

 

 

Figure: Equinox E-Layer Observation of 21st June 2019 
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3.4. Thunderstorm Experiments 

Thunderstorm Experiment campaign was conducted on 10th May 2018. Radar was 

operated for continuous 12 hours in Doppler Beam Swinging mode. Experiment was 

conducted in 0.3µs, 1.2µs & 2.4µs modes to cover full 20 km in atmosphere. 0.3µs mode 

was operated in two Pulse Repetition Frequencies i.e. 16 kHz & 6.8 kHz. The figures 

below show the SNR and Wind Barb plots for 0.3 µs & 1.2 µs bauds. 

 

 

Figure: SNR plot for 0.3us on 10th May 2018. 
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Figure:9 SNR plot for 1.2 us on 10th May 2018. 
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Figure: Wind Barb plot for 10th May 2018 



Research Highlights 

� Characteristics of inertia gravity waves in the upper troposphere/lower

Stratosphere 

 

Figure: Spectral components present in zonal (a) and meridional (b) wind at various altitudes, 

determined by FFT analysis. Height

monochromatic frequency with a period of 72 hours

  

Characteristics of inertia gravity waves in the upper troposphere/lower

Spectral components present in zonal (a) and meridional (b) wind at various altitudes, 

determined by FFT analysis. Height-time variations in zonal (c) and meridional (d) wind for a 

monochromatic frequency with a period of 72 hours. 
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Characteristics of inertia gravity waves in the upper troposphere/lower 

 

Spectral components present in zonal (a) and meridional (b) wind at various altitudes, 

) and meridional (d) wind for a 



 

� Tropopause Height from 205 MHz Stratosphere Troposphere Wind Profiler 

Radar 

 

Figure: A comparison between cold point tropopause heights using radiosonde (left) and   ra

(right) 2 June 2017. Dashed line indicates the position of CPT height. Gradient in signal to noise 

ratio has been used to estimate the tropopause height from  the radar.

  

Tropopause Height from 205 MHz Stratosphere Troposphere Wind Profiler 

A comparison between cold point tropopause heights using radiosonde (left) and   ra

(right) 2 June 2017. Dashed line indicates the position of CPT height. Gradient in signal to noise 

ratio has been used to estimate the tropopause height from  the radar. 
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Tropopause Height from 205 MHz Stratosphere Troposphere Wind Profiler 

 

A comparison between cold point tropopause heights using radiosonde (left) and   radar 

(right) 2 June 2017. Dashed line indicates the position of CPT height. Gradient in signal to noise 



� Vertical Structure and Evolution of Monsoon Circulation as Observed by a 

205 MHz Wind Profiler Radar

 

Figure: Time-Height variations in the zonal wind (m /s) from ST radar observed over 

Cochin during April to September 2017. This shows the commencement and progression of 

monsoon circulation 

 

 

  

Vertical Structure and Evolution of Monsoon Circulation as Observed by a 

Wind Profiler Radar 

Height variations in the zonal wind (m /s) from ST radar observed over 

Cochin during April to September 2017. This shows the commencement and progression of 
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Vertical Structure and Evolution of Monsoon Circulation as Observed by a 

 

Height variations in the zonal wind (m /s) from ST radar observed over 

Cochin during April to September 2017. This shows the commencement and progression of 
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4.1. Published Papers 

Sl.No: Paper Details Year 

1. Rakesh V.,Manoj M.G., Mohankumar K, Neethu M., Titu K. Samson (2019) 

Detection of sub-metre scale irregularities in the low latitude Ionospheric E-

layer using high VHF Radar at 205 MHz (Journal of Geophysical Research-

Space Physics, 124(5):3752-3760,  

https://doi.org/10.1029/2018JA026302). 

2019 

2. Kant, S., Panda, J., and Manoj M.G., (2019) A Satellite Observation-based 

Analysis of Aerosol-cloud-precipitation Interaction during the February 

2016 Unseasonal Heatwave Episode over Indian Region, Aerosol and Air 

Quality Research, 19(7):1508-1525, DOI: 10.4209/aaqr.2018.04.0144. 

2019 

3. Sivan K, Manoj MG (2019) Aerosol and cloud radiative forcing over the hot 

spot regions in India (Advances in Space Research, 64(8):1577-1591, 
https://doi.org/10.1016/j.asr.2019.07.028). 

2019 

4. AjilKottayil, Prince Xavier, KarathazhiyathSatheesan, 
KesavapillaiMohankumar and Rakesh V. Vertical Structure and Evolution of 

Monsoon Circulation as Observed by a 205 MHz Wind Profiler Radar 
(Accepted, 2019). Meteorology and Atmospheric Physics 

2019 

5. ShinuSheela Wilson, K. Mohanakumar and Shinto Roose (2019)., 'A study 
on the Structural Transformation of the Monsoon Low Level Jetstream on its 
passage over the South Asian Region'. Pure and Applied Geophysics. 
doi:10.1007/s00024-019- 02162-y 

2019 

6. K. Nithya,AjilKottayil, and K. Mohanakumar. Determining the tropopause 
heightfrom 205mhz stratosphere troposphere wind profiler radar and 
study the factorsaffecting its variability during monsoon. Journal of 
Atmospheric and Solar-TerrestrialPhysics, 182:79 – 84, 2019. 

2019 

7. Roose, S, Joseph, PV, Mohanakumar, K. Changes in the temperature 
distribution in the top 150 m of the equatorial Indian Ocean in association 
with El Niño and monsoon drought. Int J Climatol. 2019; 39: 31– 42. 
https://doi.org/10.1002/joc.5778. 

2019 

8. ShinuSheela Wilson, Joseph P. V, Mohanakumar K. and Ola. M. 
Johannessen (2018)., ‘Interannual and Long term Variability of Low Level 
Jetstream of the Asian Summer Monsoon’ Tellus A: Dynamic Meteorology 
and Oceanography, Vol 70, No.1 

2018 

9. Mohanakumar K, Santosh KR, Mohanan P, Vasudevan K, Manoj MG, 
Kottayil A, Rakesh V, Rebello R, 498 Abhilash S (2018) A versatile 205 
mhzstratospheretroposphere radar at cochin scientific applications. CurrSci 
114(12):2459–2466. 

2018 

10. Anu Xavier, AjilKottayil, K. Mohanakumar, and Prince K. Xavier. The role 
ofmonsoon low-level jet in modulating heavy rainfall events. International 

Journal ofClimatology, 38:e569–e576, Apr 2018 

2018 
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Sl.No: Paper Details Year 

11. AjilKottayil, KarathazhiyathSatheesan, KesavapillaiMohankumar, Sivan 
Chandran,and Titu Samson. An investigation into the characteristics of 

inertia gravity wavesin the upper troposphere/lower stratosphere using a 
205 mhz wind profiling radar. 

Remote Sensing Letters, 9(3):284–293, 2018. 

2018 

12. K. Mohanakumar, AjilKottayil, V. K. Anandan, Titu Samson, Linto Thomas, 

K. Satheesan, RejoyRebello, M. G. Manoj, RakeshVaradarajan, K. R. Santosh, 
P. Mohanan, and K. Vasudevan. Technical details of a novel wind profiler 

radar at 205 mhz. Journal of Atmospheric and Oceanic Technology, 
34(12):2659–2671, 2017. 

2017 

13. R. Remya, AjilKottayil, and K. Mohanakumar. Influence of sudden 
stratosphericwarming and quasi biennial oscillation on western disturbance 

over north India.Journal of Atmospheric and Solar-Terrestrial Physics, 
160:1–10, Jul 2017. 

2017 

14. Nithya, K., Manoj M.G., and Mohanakumar K (2017) Effect of El Niño/La 
Niña on Tropical Easterly Jet stream during Asian Summer Monsoon Season, 
Theoretical and Applied Climatology, DOI: 10.1002/joc.5137. 

2017 

15. T. K. Samson; A. Kottayil; Manoj. M. G.; Binoy. B.; Rakesh. V.; R. Rebello; 

Vasudevan. K.; Mohan. P.; Santosh. K. R.; Mohanakumar. K (2016), Technical 

Aspects of 205 MHz VHF Mini Wind Profiler Radar for Tropospheric 

Probing, IEEE Geoscience and Remote Sensing Letters , vol.PP, no.99, pp.1-5 

doi: 10.1109/LGRS.2016.2561965. 

2016 

16. Kottayil, A., K. Mohanakumar, T. Samson, R. Rebello, M. G. Manoj, R. 

Varadarajan, K. R. Santosh, P. Mohanan, and K. Vasudevan (2016), Validation of 

205 MHz wind profiler radar located at Cochin, India, using radiosonde wind 

measurements, Radio Sci., 51,  

2016 

17. Narayanan, S., A. Kottayil, and K. Mohanakumar (2016), Monsoon low-level 

jet over the gateway of indian summer monsoon: a comparative study for 

two distinct monsoon years, Meteorology and Atmospheric Physics, pp. 1–8, 

doi:10.1007/s00703-016-0459-8. 

2016 

18. Manoj M. G., Satheesh Kumar M. K., Mohanakumar K. (2016) On the 

unprecedented heat burst event and subsequent searing of foliage over the 

tropical monsoon region, International Journal of Earth and Atmospheric 

Science, 3(3):45-56. 

2016 

19. AjilKottayil,Satheesan K (2015), Enhancement in the upper tropospheric 

humidity associated with aerosol loading over tropical Pacific, Atmospheric 

Environment. 

2015 
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4.2. Papers under review 2019 

1.. M.G. Manoj, Titu K. Samson, V. Rakesh, AjilKottayil, RejoyRebello, K. 

Mohanakumar, K.R. Santosh, P. Mohanan and K. Vasudevan, A Method of 

Estimating Air Vertical Velocity from Ascending Radiosondes and its 

Comparison with Radar Measurements, Journal of Geophysical Research: 

Atmospheres. (Under Review 2019) 

2. Manoj MG, Rakesh V, Rajeswari JR, Titu KS, Ajil K, Rejoy R, Mohankumar K, 

Santosh KR (2018) On the vertical characteristics of turbulence over Cochin, 

a tropical coastal urban station using 205 MHz Stratosphere-Troposphere 

Wind Profiler Radar (Manuscript prepared) 

3. Neethu Mohan M. C., Rakesh V., M. G. Manoj, Titu K. Samson, RejoyRebello, Binu 

Paul, K. Mohankumar, P. Mohanan (2019) Potential application of 205 MHz 

Stratosphere-Troposphere Wind Profiling Radar in Ionospheric Studies: 

Preliminary Results (IEEE Geoscience and Remote Sensing Letters, Accepted) 

4.  

5.  
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5. Evaluation of Technical Performance of Radar 

April 2018 – June 2019 
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5.1. Spares Status of ST Radar 

 

Overall Spare  Modules  details Qty Remarks 

Total  Spare Dipoles available at ST  Radar 
Facility 

62 Nos  Available at Shelf 

Total Working Spare TRM Units  available at ST  
Radar Facility 

47 Nos Available at Shelf 

Total Faulty LMR-400 Cable to be send to DPI 
for its repair 

1No  To be send to DPI for its 
repair 

Total Faulty TRM Units to be send to DPI for its 

repair  

15 Nos To be send to DPI for its 

repair 

 

5.2. Actions Carried out during Tx-Rx Calibration/ Annual MaintenanceDuring 

01 – 19 December 2018. 

A) Faulty TRM units 10 Nos replaced with spares on 24-Nov-18 as follows, 

TRM 

Location 

Problem Details Faulty TRM 

Sl.No 

Replaced Spare 

TRM Sl.No 

Remarks 

C2-02 RX Gain Failure 68 692 OK 

C5-37 RX Gain Failure 363 680 OK 

P2-37 RX Gain Failure 641 655 OK 

P6-36 RX Gain Failure 373 206 OK 

C3-01 TX Power Down 294 493 OK 

C4-32 TX Power Down 341 686 OK 

C7-39 TX Power Down 252 097 OK 

P4-31 TX Power Down 135 129 OK 

P4-04 Detection Issue 467 489 OK 

P4-15 Fuse Blown Issue 181 542 OK 
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B) Closure of Joint inspection observations of Dipoles (11 Nos ) Return loss.  

Dipole  

Location 

Observed  

Return 

Loss(dB) Action Taken 

Measured  

Return 

Loss(dB) 

after Repair 
Remarks 

SA AE @205MHz @205MHz 

C1 13 1.4 
RF Surge arrestor with GDT 

Replaced 
22.7 OK 

C3 7 0.5 Dipole Replaced 25.6 OK 

C3 44 2.3 Dipole Replaced 17.9 OK 

C5 47 2.8 Dipole connector Cleaned 32.5 OK 

C6 38 3.1 Dipole Replaced 16.4 OK 

P4 33 7.6 Dipole connector Cleaned 37.8 OK 

P4 38 1.3 
RF Surge arrestor with GDT 

Replaced 
31.2 OK 

P5 15 5.9 Dipole Replaced 18.4 OK 

P5 23 1.9 
RF Surge arrestor with GDT  & 

LMR 400 Cable replaced 
30.4 OK 

P6 1 3.3 Dipole Replaced 30.2 OK 

P6 11 2.4 Dipole connector Cleaned 17.7 OK 

 

C) TX- Path calibration carried out and found Locations C1-10, C5-2, C7-10, P2-40, 

P3-7, P3-40, P4-07, P5-35 & P6-35 TX-path phase not stable. 

• During DI found the following Dipoles have poor Return loss and the same 

rectified. 
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• During DI found TRM Units (Location: P3-7 & P4-7) TX output power Test 

failed 

• Post rectification TX path calibration for Locations C1-10, C5-2, C7-10, P2-

40, P3-7, P3-40, P4-07, P5-35 & P6-35 Carried out and TX-path calibration 

completed successfully. 

 

D) RX- Path calibration carried out and found Locations C1-2, C1-15, C1-46, C2-36, 

C2-40, C3-16, C4-44, C5-29, C5-38, C6-25, C7-10, C7-12, P3-40, P3-45, P4-7, P4-

22, P4-30, P5-17, P6-27, P6-28 & P6-43 RX-path phase not stable. 

 

• rectification actions carried out and Rx-Tx calibration completed 

successfully. 

E) Master health checks TX- Go/ No Go and   RX- Go/ No Go 

• Health checks of 619- Elements TX-Path Go/No Go conducted and Found 

TX-path of 14 Elements Failed. Return loss & TX power of 14 Elements 

tested and listed below. 

• Health checks of 619- Elements RX-Path Go/No Go conducted and Found 

RX-path of 17 Elements Failed. Return loss & RX Gain of 17 Elements 

tested and listed below. 

F) Faulty Dipoles- 36 Nos Taken for its Repair on 22-Nov-18 and the same repaired 

and received at ST Radar facility on 20-Dec-18. 

G) System Periodic maintenance activities  

• Antenna Posts (619 Nos) bolt and nuts inspected, galvanize spray coating 

applied on corroded bolts & washers, also grease applied for all bolt and 

nuts. 

• All Dipoles (619 Nos) Earthing braid connectivity with earthing strips 

checked and tightened. 

• Silicon sealant applied for all Dipoles Balun Box (619 Nos). 

• Bonding resistance checks carried out and found Normal. 
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5.3. Routine Checkups 

Routine checkup list of Radar is given below. 

S.No: Parameter/Panel/Device Name 

1. DP Structure Checks 

2. Unitized Sub Station Checks 

3. 

Substation Room Checks 

A. Radar Panel 

B. GF/FF Panels 

4. AC Out Door unit Checks 

5. 

Hitachi 630 KVA TRM UPS 1 

A. Input Voltage 

B. Output Voltage 

C. Alarms 

6. 

Hitachi 630 KVA TRM UPS 2 

A. Input Voltage 

B. Output Voltage 

C. Alarms 

7. 

TRM UPS Panel 1 

A. Line Voltage, VR 

B. Line Voltage, VY 

C. Line Voltage, VB 

8. 

TRM UPS Panel 2 

A. Line Voltage, VR 

B. Line Voltage, VY 

C. Line Voltage, VB 

9. 

TRM UPS Panel 3 

A. Line Voltage, VR 

B. Line Voltage, VY 

C. Line Voltage, VB 

10. 

20 KVA RPC UPS 

ON 

Line – Earth Voltage 

Line – Neutral Voltage 

Neutral – Earth Voltage 

OFF 

Line – Earth Voltage 

Line – Neutral Voltage 

Neutral – Earth Voltage 

11. Temperature Checks 

12. Humidity Checks 

  



5.4. Health Status Checks 

Health status checks were conducted in between different experiments to fully check 

the system. The parameters monitored in this checks are

� Board Detection Checks in RPC

� Clock Verification 

� Module Level Temperature

� TR Module Functional Validation Checks

Figure 10

Health Status check reports were generated in months of 

Also in between each experiment conducted Initiated Built in test is also enabled which 

logs the TRM Parameters, Antenna Parameters etc..into a log file.

last carried out in 30th May 2018.

  

 

checks were conducted in between different experiments to fully check 

the system. The parameters monitored in this checks are 

Board Detection Checks in RPC 

Module Level Temperature 

TR Module Functional Validation Checks 

10. Screen Shot of Health Status report 

Health Status check reports were generated in months of April, May & October 

Also in between each experiment conducted Initiated Built in test is also enabled which 

ers, Antenna Parameters etc..into a log file. Go-No-Go check was 

May 2018. 
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checks were conducted in between different experiments to fully check 

 

& October 2018. 

Also in between each experiment conducted Initiated Built in test is also enabled which 

Go check was 
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5.5. Earth Pit Resistance Logs 2018 

Earth pits connected to different electrical equipment’s was checked with a Megger 

during May 2018. The logs are given below. 

Sl 

no. 

Measuring points Expected 

Values 

November 

1 DC-1 ≤ 0.1 0.31 

2 DC-2 ≤ 0.1 0.38 

3 DC-3 ≤ 0.1 0.37 

4 DC-4 ≤ 0.1 0.29 

5 DC-5 ≤ 0.1 0.2 

6 DC-6 ≤ 0.1 0.36 

7 DC-7 ≤ 0.1 0.39 

8 DC-Ref ≤ 0.4 0.28 

9 Fence Earth-1 ≤ 1 0.34 

10 Fence Earth-2 ≤ 1 0.41 

11 Fence Earth-3 ≤ 1 0.38 

12 Fence Earth-4 ≤ 1 0.31 

13 Antenna-1 ≤ 0.1 0.25 

14 Antenna-2 ≤ 0.1 0.36 

15 Lightning Arrester ≤ 1 0.40 

16 AC-CTPT ≤ 0.2 0.19 

17 AC-4 pole structure and fence 

body earth-1 

≤ 0.2 0.22 

18 AC-4 pole structure and fence 

body earth-2 

≤ 0.2 0.31 

19 AC-structure LA ≤ 0.2 0.26 

20 AC Panel ≤ 0.2 0.34 

21 AC:GF and FF ≤ 2 0.35 

22 Transformer neutral earth ≤ 0.1 0.26 

23 Transformer body 1 ≤ 0.1 0.55 

24 Transformer body 2 ≤ 0.1 0.14 
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6. Internships @ ACARR 

 

 

 

 

  



6.1. Internships 

The Advanced Centre for Atmospheric Radar Research (ACARR) of CUSAT offered 

Summer Internship Program for the MSc/MCA students of various 

Universities/Colleges/Institutes during the academic year of 2018

of student participants was 

manpower towards the emerging Radar facility, and utilization of the available dataset 

archived at the Centre. Even though the duration of the program was short, the overall 

response from the student community was overwhelming, generating a conducive 

atmosphere for target-oriented research and effective utilization of all the existing 

facilities. 

Figure: Experimental Setup for 4 Element Array Using NI USRP

  

The Advanced Centre for Atmospheric Radar Research (ACARR) of CUSAT offered 

Summer Internship Program for the MSc/MCA students of various 

Universities/Colleges/Institutes during the academic year of 2018-19. The total number 

pants was 24. The program was aimed at developing proper 

manpower towards the emerging Radar facility, and utilization of the available dataset 

archived at the Centre. Even though the duration of the program was short, the overall 

community was overwhelming, generating a conducive 

oriented research and effective utilization of all the existing 

Experimental Setup for 4 Element Array Using NI USRP 
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The Advanced Centre for Atmospheric Radar Research (ACARR) of CUSAT offered 

Summer Internship Program for the MSc/MCA students of various 

19. The total number 

The program was aimed at developing proper 

manpower towards the emerging Radar facility, and utilization of the available dataset 

archived at the Centre. Even though the duration of the program was short, the overall 

community was overwhelming, generating a conducive 

oriented research and effective utilization of all the existing 
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Details of Research Internship 

Sl. 

No. 

Student Name Department Topic of Research 

1. Ashly Wilson BS-MS, IISER, 

Thiruvanathapuram 

On the inertia gravity waves 

observed with 205 MHz ST Radar 

at Cochin 

2. SahlaSherin A.P. Atmospheric Sciences, CUSAT On the increasing trend of Air 

Pollutant Concentration over 

Cochin, the Industrial Capital of 

Kerala 

3. Greeshma V. Ansar Women’s College, 

Perumpilavu, Thrissur 

Estimating Planetary Boundary 

Layer Height from a 205 MHz 

Wind Profiler Radar at a Coastal 

Urban Station- Cochin, India 

4. ShabinaSaheed Ansar Women’s College, 

Perumpilavu 

Comparative analysis of rain 

rate with Radar reflectivity from 

a co-located Disdrometer and 

Automatic Weather Station at a 

Coastal Urban Station- Cochin, 

India 

5. Amrutha V.A Sacred Heart College, 

Chalakudy, Thrissur 

Features of low level winds 

during the transition of pre-

monsoon to monsoon season 

using 205 MHz wind Profiler 

Radar 

6. Jenson V.G. Master of Computer 

Applications, CUSAT 

Duration: March-May, 2019 

 

 

Dichotomous classification of 

wind profiler radar data for 

thunderstorm applications using 

CNN 

7. Vineethraj C.V. 

8. MuhammedAfsar C. 

9. SreejithNampoothiri 

P.V. 

10. Anu Deena Jose St. Stephen’s College, 

Pathanapuram 

Investigation of Characteristic 

features of the atmosphere 

during the onset phase of Indian 

Summer Monsoon over Kerala. 

11. Jesitha K.P. St. Stephen’s College, 

PathanapuramDuration:April-

Jun, 2019 

Estimation of Refractive Index 

Structure Parameter (Cn2) from 

Radiosonde observation over 

Cochin 

12. Musaid P.P. Department of Atmospheric 

Science, Central University of 

Rajasthan 

Duration: May-July, 2019 

Investigation of Influence of 

West Pacific Typhoons on the 

2018 Kerala Flood using WRF 

Model 

13. Baby Sasikala V.S. Department of Physics, Govt. 

Arts and Science College, 

Calicut, Duration: March-May, 

Seasonal distribution of 

refractive index structure 

parameter ���2� from 



2019

14. Aiswarya J. Department of Physics, Govt. 

Arts and Science College, 

Calicut, Duration: March

2019

15. AsmaSherin Department of Physics, Govt. 

Arts and Science College, 

Calicut, Duration: March

2019

16. FathimaShimra N.K. Department of Physics, Farook 

College, Calicut

Duration: Jan

 

 

Sl. 

No. 

Student Name Department/Institute

1. KeerthyManoharan V 

2. LimiyaKurian 

3. NiginG.Kariatt 

4. Seethal K R. 

5. Yadukrishnan 

2019 radiosonde data 

Department of Physics, Govt. 

Arts and Science College, 

Calicut, Duration: March-May, 

2019 

Features of three-dimensional 

winds during 2018 Kerala flood 

event using 205 MHz VHF Radar

Department of Physics, Govt. 

Arts and Science College, 

Calicut, Duration: March-May, 

2019 

Estimation of eddy diffusivity 

over Cochin using a high VHF 

(205 MHz) Radar 

Department of Physics, Farook 

College, Calicut 

Duration: Jan-April, 2019 

Estimation of Atmospheric 

Boundary Layer height over a 

tropical Coastal station, Cochin

Details of B.Tech Project 

Department/Institute Topic of Research

Department of ECE 

Vidya Academy of 

Science & Technology, 

Thalakkottukara, 

Thrissur - 680 501 

AUTOMOTIVE TRACKING 

RADAR USING SOFTWARE 

DEFINED RADIO 

 

 

Figure: Blade RF used in project. 

71 

dimensional 

winds during 2018 Kerala flood 

event using 205 MHz VHF Radar 

Estimation of eddy diffusivity 

over Cochin using a high VHF 

Estimation of Atmospheric 

Boundary Layer height over a 

tropical Coastal station, Cochin 

Topic of Research 

AUTOMOTIVE TRACKING 

RADAR USING SOFTWARE 



Figure

  

Figure:.Doppler shift observed in GNU Radio 
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Details of MCA Project 

Sl. 

No. 

Student Name Department/Institute Topic of Research 

1. Sharafudeen K. Cochin University College 

of Engineering Kuttanad 

(CUCEK), Pulincunnu 

Development of 3 

Dimensional Animation 

Software for the Visualization 

of Wind Profiles Generated by 

205 MHz wind profiler radar 

2. RajasreeRaju 

3. Shahid N. K. 

 

Abstract: To develop a software for the three dimensional visualization of wind profiles 

available from Stratosphere-Troposphere (ST) Wind Profiler radar installed at 

Advanced Center for Atmospheric Radar Research (ACARR), CUSAT. The wind vector 

has been generated from ST radar for the altitude range of 315 m to 20 km at very high 

temporal and spatial resolution. The ST Wind Profiler radar operating at 205 MHz, in 

CUSAT is first of its kind in the world. The main purpose of installing this radar in 

Cochin is to study the dynamics of Indian summer monsoon. The 3D animation software 

is being developed to visualize the temporal variation in the wind speed and direction 

within the altitude range of 315 m to 20 km. 
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Figure: 3D Wind Vsulization of the ST Radar on 25th May 2017. 
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7. MULTI-INSTITUTIONAL PROGRAMS & INTERNATIONAL 

COLLABORATIONS OF ST RADAR FACILITY 
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7.1. CUSAT – CMMACS, Bangalore 

Advanced Centre for Atmospheric Radar Research (ACARR), CUSAT and has signed an 

Agreement regarding the Institutional framework and sharing of responsibilities with 

CSIR-CMMACS and regarding the installation, maintenance and operation of 

Meteorological tower and sensors in the premise of ACARR at CUSAT Main campus. 

CSIR C-MMACS under Institutional arrangement has established an instrumented 30 

metres meteorological tower at CUSAT as a part of the CSIR Climate Observation and 

Modelling Network (COMoN). As a part of the CSIR Network project on Integrated 

Analysis for Impact, Mitigation and Sustainability (IAIMS). The CUSAT location was 

recommended as one of the sites for augmentation of existing Common 

instrumentation. Accordingly, the following additional sensors instruments are being 

installed at the CUSAT sites. 

1. 3D sonic Anemometer integrated to H2O open path Gas Analyzer and sonic 

temperature  

2. Net Radiometer 

3. Soil Heat Flux plate 

4. Disdrometer 

5. Ceilometer 

6. Photo synthetically Active Radiation (PAR) sensor 

7. Evaporimeter 

8. 30-meter instrumented meteorological profilers

 
 

  

Figure 11.  AWS Data Time Series plot on June 2018 
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7.2. CEFIPRA Indo – French Project 

A joint Indo-French proposal titled “Impact of the Indian Monsoon Convection on 

the Tropical tropopause layer and Climate” has been approved by CEFIPRA and the 

official formalities for releasing the fund are underway. 

The project is based on Lagrangian modelling to explore the paths of air within the 

tropical tropopause layer (TTL), with an emphasis on the role of small-scale dynamics 

and on meso-scale modelling with chemistry to map the intensity of the sources and the 

generation of ice clouds and aerosols. The satellite observations will be used to 

characterize the distribution and the physical properties of the cirrus clouds and these 

will be linked to the sources by Lagrangian dynamics. The unprecedented volume of 

dataset of high-altitude measurements produced by the airborne campaign will be 

analysed and used as a test bed and a reference for the Lagrangian calculations and 

meso-scale modelling. During the aircraft campaign period, ACARR would be operating 

the state-of-the-art ST radar for understanding the dynamics and transport processes 

taking place in the upper troposhere and lower stratoshere region. In addition, GPS 

Radiosondes (GRAW) will also be launched from the Radar site during the campaign 

which would provide information on the water vapor transport processes at upper 

tropospheric and lower stratospheric regions. ACARR would also undertake the analysis 

of geostationary satellite data over the Indian region to study the temporal evolution of 

upper tropospheric humidity and associated changes in the cloud characteristics during 

the instances of exchange from troposphere to the stratosphere, which can be tracked 

from the radar wind profiler data from Cochin. The project would also have a student 

exchange programme with visits in India and France. Project started in November 1, 

2016 with recruitment of a Junior Research Fellow Mr. Sivan C. 

Back Trajectory computation and satellite data analysis 

This short report presents the INSAT-3D satellite dataset analysis and back trajectory 

analysis done over the Indian region during Stratoclim flight campaign. The satellite 

data was used to identify convective areas in and around the flight regions. The upper 

tropospheric humidity (UTH) and outgoing longwave radiation (OLR) datasets from 

satellite were used to identify the convective regions. In order to trace the source of air 

parcel in the upper troposphere and lower stratosphere, the Lagrangian trajectory 

model, HYSPLIT was used.  

Satellite Data 

INSAT-3 D, the Indian Geo-stationary satellite is positioned at 82˚E over the equator 

covering the Indian subcontinent and the Indian Ocean.  INSAT-3D carries an Imager 

and sounder. It is a multi-spectral Imager (optical radiometer) capable of generating the 

images of the earth in six wavelength bands, namely, visible (0.55-0.75 µm), short-wave 

infrared (1.55-1.70µm), middle infrared (3.8-4.0 µm), water vapour (6.5-7.1µm) and 

two bands in the thermal infrared (10.2-11.3 & 11.5-12.5 µm) regions. The imager 

provides information on various parameters, namely, outgoing long-wave radiation, 
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quantitative precipitation estimation, sea surface temperature, snow cover, cloud 

motion winds, etc.  

INSAT-3D sounder comprises of 19 channels, with 18 narrow spectral channels in 

short-wave infrared, middle infrared and long wave infrared regions and one channel in 

the visible region. It provides information on the vertical profiles of temperature, 

humidity and integrated ozone. These profiles are available for selected regions over 

the Indian landmass every one hour and for the entire Indian Ocean region every six 

hours. 

Upper Tropospheric Humidity (UTH) is an estimate of the mean relative humidity of the 

atmosphere between 600 hPa and 300 hPa. UTH is basically a measure of the weighted 

mean of relative humidity according to the weighting function of the water vapour 

channel. 

The UTH and OLR obtained from INSAT-3D data is shown in Figures 23-24.   A cyclonic 

motion of wind is observed in north India at 200hpa at the start of the campaign. 

Associated with this are a higher upper tropospheric humidity and low OLR. This 

indicates that deep convection has occurred over regions in the beginning of the 

campaign. As campaign progresses, the cyclonic motion is seen to shift towards the 

north to north east region of India. An OLR value less than 200 Wm2 indicates deep 

convective regions. 

HYSPLIT back trajectories are used to find the source of gaseous component and 

aerosols that reach Indian region. Back trajectories for the Stratoclim campaign 2017 

are shown in Figure 15. Over the Kathmandu region (850 32’ E, 270 17’ N) at a height of 

16km and 20 km, the pathways of the back trajectories lead to region over China. The 

ERA interim reanalysis data are used as input in HYSPLIT model for the analysis. 
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Figure 12. Outgoing longwave radiation (OLR) overlay by 200 hPa wind over the Indian 

region during  Stratoclim flight campaign period 

  



80 

 

Figure 13. Upper tropospheric humidity (UTH) overlay by 200 hPa wind over the Indian region 

during Stratoclim flight campaign period 
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7.3. Inter-Institutional Campaign to Study Convection Processes during 

Monsoon Onset Phases and during Monsoon over Cochin, Gateway of 

Indian Summer Monsoon, during 15th April 2018 to October 31, 2018 

MONSET 2018 

In order to comprehend the thermodynamical and dynamical processes associated with 

gigantic monsoon phenomenon over the Gateway of its Onset, a field campaign named 

“Monsoon Onset (MONSET-2018)” was planned and conducted during Monsoon 

seasons at the Advanced Centre for Atmospheric Radar Research (ACARR), Cochin 

University of Science and Technology. This field campaign included participation of 

MoES (Ministry of Earth Sciences) Institute namely the National Centre for Earth 

Science Studies (NCESS), Thiruvananthapuram. In addition to exploring the monsoon 

dynamics, this coordinated monsoon campaign was effective in utilizing and sharing the 

unique ST Radar data with other research institutions. It is generally felt that this wind 

profiler data alone is insufficient to observe the full spectrum of atmospheric processes 

taking place over the region. Along with wind profiles, other instruments were helpful 

in getting humidity and temperature profiles and cloud microphysical properties. The 

cloud and convection group, consisting of IITM, NCESS, and ACARR proposed to conduct 

a special experimental campaign mode during the pre-monsoon and onset phases of 

2018 monsoon by sharing few more instruments available with different user agencies 

at the Radar site. In the discussion, it is learnt that NCESS Atmospheric Processes Group 

have got portable Ceilometer, Disdrometer and Micro Rain Radar (MRR), which can be 

shared during the special experimental campaign period to derive various cloud and 

rain parameter profiles. The data sets collected during the entire campaign period is 

shared among the participating institutions, and it is being analyzed to explore the 

intriguing aspects of monsoon dynamics. We expect that interesting results may be 

drawn during the campaign with the supporting instruments.  
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Figure 14.ceilometer display on 29 June 2018 
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Figure 15. Screen Shot of Laser Disdrometer on 29 June 2018 
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8. Public Lectures and Debates in Print/Audio/Visual Media 
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Science Popularization/Public Speech 

Dr. M.G. Manoj 

Research Scientist 

 

1. Monsoon Climate Variability and Extremes of Kerala 

Kerala University of Fisheries and Ocean Studies, March 28, 2019 

 
2. Science of Air Pollution 

School of Environmental Studies, CUSAT 

June 06, 2019 

 

3. ClimateExtremes:Is Kerala nearing a point of no-return? 

School of Environmental Studies, CUSAT 

February 06, 2019  

 

4. Changing Climate & Disaster Risk Reduction 

Department of geography, Kalady University  

March 28, 2019 

 

5. Stratosphere-Troposphere(ST)WindProfilerRadaratCUSAT 

Department of Atmospheric Sciences, Central University of Rajasthan 

February 22, 2019 

 

6. Climate Change and Kerala: Challenges and Opportunities 

School of Environmental Science, Mahatma Gandhi University 

September 07, 2018 

 
7. On the soaring mercury levels and scorching heat in Kerala 

Kerala Calling, March 2019 

 
8. What caused the devastating Kerala Flood in August-2018 ? 

Kerala Calling, September 2018 
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DeshabhimaniKilivathil: 17 Jan 2019 
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9. Conferences/ Workshops 
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9.1. Conferences: 

URSI-APRASC-2019 Radio Science International Conference, India Habitat Centre, 

New Delhi during March 09-15, 2019 

 

1. Phased array of 619-element Yagi-Uda antenna for Wind Profiler Radar at 

Cochin University of Science and Technology 

Titu K. Samson ; BinoyBabu, V. K. Anandan ; Rakesh V. ; RejoyRebello ; K. 

Mohanakumar ; P. Mohanan., 10.23919/URSIAP-RASC.2019.8738742 

 

Abstract: During the last 3 to 4 decades radar technology has grown into an 

indispensable technology for weather phenomenon detection, prediction and 

tracking. There are mainly two types of atmospheric radar, Doppler weather 

radar to detect clouds, thunder storms, cyclone etc and Wind Profiler Radars 

(WPR) used to detect the speed and direction of wind above the radar. In this 

paper we are discussing the design of 619 element Yagi-Uda antenna array for 

Stratosphere Troposphere Wind profiler radar(ST Radar) operating at 205MHz. 

Frequency was selected considering the objective of height coverage of 500m to 

20Km above earth. Design is done based on the volume reflectivity and refractive 

index structure coefficient of atmosphere. Minimum detectable signal(MDS -

150dBm) of the system is considered as design criteria 

 

2. Features of low level winds over Cochin during the deluge of Monsoon-

2018 using 205 MHz wind Profiler Radar. 

M.G. Manoj, Mohankumar; V. Rakesh; RejoyRebello, INSPEC Accession Number: 

18775929, DOI: 10.23919/URSIAP-RASC.2019.8738657 

 

Abstract: This study focusses on the application of remotely sensed wind data 

from a VHF wind profiler to understand the features of the monsoon low level jet 

during the great deluge happened in the monsoon months of 2018. A major 

flood-induced disaster occurred during the period 07-16 August 2018. The 

sophisticated radar installed at the Advanced Centre for Atmospheric Radar 

Research (ACARR), Cochin University of Science and Technology, Kerala, and 

operating at 205 MHz, provides high spatial (45 m) and temporal (~10 minutes) 

data of all the three wind components. Deep convective clouds which moved in 

south-east direction over the State led to the unprecedented flood situation, 

which was obvious from the wind profiler data. The radar data was screened for 

data quality and examined for its daily variation during the flood event. It is 

observed that the monsoon low level jet showed an increasing tendency during 

the major event, and crossed a threshold value of around 18 ms -1 on many days. 

  



3. An investigation into the ch

troposphere/lower stratosphere using a 205 MHz wind profiling radar

Poster presented by JRF Mr. Sivan C.

 

Abstract: A stratosphere

operational at the Advanced Centre for Atmospheric Radar Research (10.04N; 76.33E), 

Cochin University of Science and Technology, India. This profiler provides accurate 

three-dimensional wind profiles for an altitude range of 315

we present the characteristics of inertia

troposphere/lower stratosphere from uninterrupted observations of wind profiles 

taken from 22–27 October 2016.

using hodograph analysis. The intrinsic period of the IGWs is found to be 28.75

and the vertical and horizontal wavelengths of the wave are 3.74 and 1221

respectively. The hodograph shows a c

an upward propagation of energy from the upper troposphere to the lower 

stratosphere. These waves were observed in conjunction with a persistent deep 

depression over the Bay of Bengal.

 

  

An investigation into the characteristics of inertia gravity waves in the upper 

troposphere/lower stratosphere using a 205 MHz wind profiling radar

Poster presented by JRF Mr. Sivan C. 

A stratosphere-troposphere (ST) wind profiler at 205

operational at the Advanced Centre for Atmospheric Radar Research (10.04N; 76.33E), 

Cochin University of Science and Technology, India. This profiler provides accurate 

iles for an altitude range of 315 m to 20 km. In this paper, 

we present the characteristics of inertia-gravity waves (IGWs) observed in the upper 

troposphere/lower stratosphere from uninterrupted observations of wind profiles 

27 October 2016. The propagation properties of the waves were derived 

using hodograph analysis. The intrinsic period of the IGWs is found to be 28.75

and the vertical and horizontal wavelengths of the wave are 3.74 and 1221

respectively. The hodograph shows a clockwise rotation of the ellipse, which indicates 

an upward propagation of energy from the upper troposphere to the lower 

stratosphere. These waves were observed in conjunction with a persistent deep 

depression over the Bay of Bengal. 
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aracteristics of inertia gravity waves in the upper 

troposphere/lower stratosphere using a 205 MHz wind profiling radar – 

troposphere (ST) wind profiler at 205 MHz is 

operational at the Advanced Centre for Atmospheric Radar Research (10.04N; 76.33E), 

Cochin University of Science and Technology, India. This profiler provides accurate 

km. In this paper, 

gravity waves (IGWs) observed in the upper 

troposphere/lower stratosphere from uninterrupted observations of wind profiles 

The propagation properties of the waves were derived 

using hodograph analysis. The intrinsic period of the IGWs is found to be 28.75 hours, 

and the vertical and horizontal wavelengths of the wave are 3.74 and 1221 km, 

lockwise rotation of the ellipse, which indicates 

an upward propagation of energy from the upper troposphere to the lower 

stratosphere. These waves were observed in conjunction with a persistent deep 
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9.2. Workshops: 

SERB Training School on ‘Numerical Modelling and Forecasting of Dust Storm and Cloud 

Burst (NUMCLOUDS)’ held at the Central University of Rajasthan, India during 11 – 23 

February, 2019. 
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10. Projects Sanctioned/ Approved/ Implemented 
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1. Project: CARS-NPOL 

Title:  Study of diurnal, monthly and seasonal variability of upper atmospheric 

meteorological parameters with reference to refractive index structure parameter” 

(Contract No.: NPOL/19CR0006/NPL-241/241/LP dated 02/01/2019)  

Project Amount: 9.9 Lakhs  

Principal Investigator: Dr. Manoj M.G. 

Co-PI:  Prof. K. Mohankumar 

Funding Agency: Naval Physical and Oceanographic Laboratory (NPOL- DRDO), Cochin 

Project Reference No.: NPOL/19CR0006/NPL-241/241/LP dated January 02, 2019. 
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Dr. ABHILASH. S 

Publications: 

1. RajibChattopadhyay, Susmitha Joseph, S. Abhilash, RajuMandal, AvijitDey, R. Phani, 

Saranya Ganesh, ManpreetKaur, D. R.Pattanaik and A. K. Sahai, 2019, “Understanding the 

intraseasonal variability over Indian region and development of an operational extended 

range prediction system”, Mausam, 70, 1, 31-56. IF:0.278 

 
2. Saranya Ganesh, S. Abhilash, A K Sahai, Athira U, S Joseph, P Vijaykumar, MaxMilan 

and B. Chakrapani, 2019, “Upper Ocean Response to the Tropical Cyclone Ockhi and its 

Impact on Primary Production in Arabian Sea”, Oceanogr Fish Open Access J, Volume 10 
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5. Abhilash S., K. Krishnakumar, P. Vijaykumar, A. K. Sahai, B. Chakrapani and 

GirishGopinath, 2018: Changing Characteristics of Droughts over Kerala, India: Inter-
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and track prediction of pre-monsoon Cyclonic Storms over North Indian Ocean in a 
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approachto improve the track prediction of tropicalcyclones over North Indian Ocean. 
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9. K. Mohanakumar, K. R. Santosh, P. Mohanan, K. Vasudevan, M. G. Manoj,Titu K. Samson, 

AjilKottayil, V. Rakesh, RejoyRebello and S. Abhilash, 2018: A versatile 205 MHz 
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Book Chapter 

A.K. Sahai, RChattopadhyay, Susmitha Joseph, Phani M Krishna, D. R. Pattnaik, Abhilash. 

S, 2018: Seamless prediction of monsoon onset and active/break phases (Book Chapter 

in the Book entitled “Seasonal to Seasonal Prediction :The Gap Between Weather and 

Climate Forecasting”, Edited by Andrew Robertson and Frederic Vitart), Published by 

Elsevier, ISBN: 9780128117156. 

 

Guidance: Thesis submitted (1) 

 

Popular Articles: 

1. അഭിലാഷ്. എസ്, 2019: േകരള�ിെ�� കാലാവ�ാനുഭവ�ൾ : 
മൺസൂൺ മുതൽ മൺസൂൺ വെര, Appeared in ശാ&'(ഗതി(േകരള ശാ	
� 

സാഹിത� പരിഷദ് 	പസി�ീകരണം), August 2019. 
2. അഭിലാഷ്. എസ്, 2019: കാലാവ�ാവ*തിയാന�ിെ�� രൂ,ഫല�ൾ. 

Appeared in Prasadhakan Monthly, May 2019. 
3. അഭിലാഷ്. എസ്, 2019: കാലാവ�യും ഭൂ&പകൃതിയും.Appeared in ന1ൾ 

ജന�ൾ (േകരള ശാ	
� സാഹിത� പരിഷദ്, എറണാകുളം 	പസി�ീകരണം), 

April 2019. 
4. അഭിലാഷ്. എസ്, 2018: അതിതീ&വ മഴയും മനുഷ*െ�� ൈകെ7ാ8ും: 

Appeared in ശാ&'(േകരളം(േകരള ശാ	
� സാഹിത� പരിഷദ് 	പസി�ീകരണം), 

November 2018. 
 

Invited Talks/Popular lectures 

1. Abhilash. S (2019): Climate change and wetlands, Seminar on "Wetland 

Conservation” during 1-2 Feb 2019 at Kerala Agricultural University, Thrissur. 

 

2. Abhilash. S (2019):Multi-Scale Variability of Clouds and Convection over Indian 

Region and its Representation in Models, International conference on thunderstorm & 

lightning   in tropics  

[ICTLT-2019], Organized by Odisha State Disaster Management Authority (OSDMA) and 

Siksha ‘O’ Anusandhan (SOA) University during 17th –19th January, 2019 
Bhubaneswar, Odisha, India.  

 

3. Abhilash. S (2019):Challenges in the Prediction and Management of Climate 

Extremes and Associated Disasters, National Seminar  On Natural Disasters & 

Management Strategies at Carmel Polytechnic College, Alappuzha on 10 January, 2019.  

 
4.Abhilash. S (2018):Challenges in water management between two Climate Extremes. 

Brainstorming workshop on Kerala flood - 2018 causes, preparedness & mitigation 

measures held at Water Resources Development and Management (CWRDM), 

Kozhikode on 14th September, 2018.  
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5. Abhilash. S (2018): Climate extremes and Challenges in the Prediction. Organized by 

Kerala Media Academy and Network of Woman in Media, India at Kerala Media 

Academy, Cochin during 2-3 October, 2018. 

6. Abhilash. S (2018): Cyclogenesis Prediction Approaches. National Workshop on  

Small-scale Fisheries, Cyclone Ockhi and Disaster Risk Management, conducted by 

International Collective in Support of Fishworkers (ICSF) Trust, during 29-30 May 2018 

at Thiruvanathapuram.  

7. Abhilash. S (2017): Recent and Historic Drought of Kerala: Climate change 

perspectives and possible future scenarios. National Seminar onNatural Resources 

Management forHorticultural Crops under ChangingClimatic Conditions (NRMHCCC), 

Organized by Centre for Water Resources Development and Management (CWRDM), 

Kozhikode during 16-17 March, 2017. 

8. Abhilash. S: 2018 “World Environment Day 2018: Climate Services for sustainable 

ecosystem” Invited talk delivered at Kerala Agricultural University, Thrissur on 5 June 

2018. 

9. Abhilash. S: 2019 “മാറു7 കാലാവ:യിൽ ഭൂ	പകൃതിയുെടയും 
ഭൂവിനിേയാഗDിെEFയും 	പാധാന�ം”, േകരള ശാ	
� സാഹിത� പരിഷദ്, മലIുറം 
ജിKാ സേLളനം, 4 May 2019. 
 
10. Abhilash. S:    2018 ““Wetlands, their importance & role in global climate change”, 

Popular lecture delivered on World Wetlands Day, 2019 at BharathaMatha College, 

Thrikkakara, Cochin. 
 
11. Abhilash. S: 2018 “	പകൃതി ദുരNOൾ :കാരണOളും പരിഹാരമാർഗOളും” 
Organized by Marxist SamskarikaVedi, Vallikunnu, Malapuram.  
 
12. Abhilash. S: 2018 

“േകരളDിെലഅതിതീ	വമാകു7കാലാവ:യുംവർധിSുവരു7ദുരNOളും”, 20 

October, Organized by Metro Film Society and VinodhaVayanasala, Cochin 
 

13. Abhilash. S: 2018 “േകരളDിെല ചാUാടു7 കാലാവ:ാ സംഭവOൾ : 2016 െല 
വരൾSയും 2018 െല 	പളയവും”, 13 October 2018,Organized byKerala Historical Research 

Society, Thrisssur 

 
Projects sanctioned during the period: 

 

IITM-

MoES 

Monitoring of Extremes over Indian region on short, 

medium, extended and seasonal scale: Identification of 

Key physical processes and its representation in models.  

40.7 Lakhs 

Service to Society 

1. Providing regular weather advisories and climate information to various stake 

holders 

Workshops organized: 
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“&പളയംമുേ:ാെ;<യ്=ു:&പ>?�ളുംസമീപനവും” 

സംഘടകർ : െകാDിശാ&'(സാേEതികസർവകലാശാല&േകരളാമF*െ�ാഴിലാളിഐക*േവദി 

Report and recommendations submitted to the Govt. of Kerala, Govt. of India and various stake 

holders 

 

 








