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International  Workshop  on 
Ȱ-ÏÄÅÌÉÎÇ Atmospheric -Oceanic Processes for  Weather  

and Climate  %ØÔÒÅÍÅÓȱ [MAPEX 2019]  
 

 

A rapid increase in the frequency of extreme weather events has been seen over 

India and rest of the world  in recent decades. Countries in Asia are witnessing 

increasing number of extreme weather events such as typhoons, cyclones and 

threat of exacerbating these events (due to warming climate) on mankind are 

looming large. These events, such as the recent floods over Kerala and Tamil Nadu, 

drought in Assam and extreme rainfall  in Mumbai etc. are causing huge damages 

to the properties and results in loss of lives. Hence such extreme weather events 

are a threat to the well- being of the society. Also, they pose a threat to the 

economy of the country in terms of damages to public and private infrastructure.  

An important  step in short-term mitigation  of the weather extremes is that we 

should be able to reliably predict such events well in advance. The prediction of 

tropical  weather is a challenge due to the inherent uncertainty of the atmosphere 

and especially the extremes due to the gaps in the proper understanding of the 

processes involved. 

With this vision in mind, the International  Workshop on Ȭ-ÏÄÅÌÉÎÇ Atmospheric ɀ 

Oceanic Processes for Weather and Climate %ØÔÒÅÍÅÓȭ (MAPEX 2019) was 

organized by Centre for Atmospheric Sciences (CAS) of Indian Institute  of 

Technology Delhi (IIT  Delhi) in collaboration with  the Asian Network on Climate 

Science and Technology (ANCST) during 28-29 March 2019. The workshop was 

hosted by IIT Delhi. MAPEX 2019 is a key activity  of the Special Topic Group on 

"Atmosphere - Ocean Interactions" of ANCST. 

The workshop brought together both academic and operational researchers to 

facilitate an understanding of the operational needs and determination of focus on 

research of the immediate challenges of predicting extreme weather events. 

Leading experts from India and abroad delivered talks in the workshop sharing 

knowledge on current status of research in extremes in tropical  climate 

particularly  in Asia. 
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MAPEX 2019 received overwhelming response especially from the research 

students and early career scientists. A total of around 100 abstracts were received 

out of which 67 were selected for oral and poster presentations. There were 42 

poster presentations and about 25 oral presentations. The submitted papers were 

received from several countries (Indonesia, Malaysia, Singapore, Bangladesh, 

Thailand, China Saudi Arabia and Japan). 

The main themes of the workshop were to address the challenges in operational 

forecasts of extreme weather events with  a focus on Atmospheric-Oceanic 

Processes.  

 

 

Opening Ceremony; Lighting of ceremonial lamp 
From left to right:  Dr. Vimlesh Pant, Prof. Manju Mohan, Dr. M. Rajeevan (Secretary, 
Ministryof Earth Sciences), Prof. M. Balakrishnan (Deputy Director S&P; IIT Delhi) Prof. V. 
Ramgopal Rao(Director, IIT Delhi) 
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From left to right:  Prof. M. Balakrishnan, Prof. V. Ramgopal Rao, Dr. M. Rajeevan, Prof. 
Manju Mohan  
 
 
 

   
Session in progress 

 

 

The first  session of the first  day of the workshop (28 March 2019) was based on 

challenges in operational forecasts of extreme weather events. Prof U C Mohanty 

(IIT  Bhubaneshwar), who was the keynote speaker of the session, presented an 

assessment of observations and predictions of extreme weather events over India 

viz., tropical  cyclones over Bay of Bengal, severe thunderstorm and lightning.  
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                         Prof U C Mohanty                                                               Dr. A K Mitra  

Prof. Mohanty discussed that the Hurricane Weather Research and Forecasting 

(HWRF) model system achieved significant improvement in track prediction, 

occurrence of thunderstorms over the basin because of the higher model 

resolutions, improved physics and representation of large-scale synoptic 

condition and other features. Inclusion of satellite data assimilation, impact of 

Doppler radar reflectivity  and radar position also shows an improvement in 

forecast.  

Dr Muhammad Firdaus Ammar Bin Abdullah of Malaysian Meteorological 

Department presented city scale forecasting of extreme rainfall  events over Kuala 

Lumpur, Malaysia. He presented a case study of an extreme rainfall  event which 

was analyzed using WRF-1km model along with  which impact of terrain  in 

shaping the synoptic factors, Mixed Rossby-gravity waves at 200 HPa were also 

analysed. Dr Ammar bin Abdullah also stressed the need for an improved 

systematic observation network  in the study region for improving the forecast of 

extreme events.  

Aspects of seamless modeling system for weather/climate  were elaborated by Dr 

A K Mitra from NCMRWF. He discussed how NCMRWF aims to have a seamless 

model framework across all the processes from sub - seasonal to seasonal scale to 

adapt to climate variability  and presented a case study of Dust storm of Agra on 3 

May 2018 which was well captured by NCMRWF after incorporation  of regional 

data assimilation in the model. Dr. Manish Modani of The Weather Company, IBM 

talked about the numerical weather prediction at IBM/T he weather company 

which incorporates data assimilation from variety of observations, including 
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satellite, conventional (METARs, SYNOPs, cell-phone pressures, radiosondes), and 

radar. The forecast output has numerous applications like consumer, aviation, 

energy demand and insurance applications. 

  
            Dr M F Ammar Bin Abdullah                                Dr. Manish Modani 

The next session was about Mechanisms, drivers and feedbacks in Atmospheric ɀ 

Oceanic Processes leading to extremes. The keynote speaker, Prof A Chandrasekar 

of Indian Institute  of Space Science and Technology Thiruvananthapuram, 

presented a case study of 4Dvar assimilation in WRF Model for simulating 350 mm 

rainfall  in Uttarakhand during June 2013 and concluded that 4DVAR allows the 

observations to be distributed  over a period of time and is consistently better all 

along picking right  amount of intensity and can be used in extreme rainfall  events.  

   
                 Prof A Chandrasekar          Prof A D Rao                Prof Ashok Karumuri  

The second keynote speaker, Prof. A D Rao (CAS IIT Delhi), talked about the storm 

surges associated with  cyclonic wind stress and related inundation particularly  in 

Indian coast. He discussed the importance of Inflow  angle of cyclone and correct 

onshore topography in correct prediction of storm surges. Dr S Sijikumar (SPL-

VSCC) presented a case study of Ockhi cyclone and talked about the influence of 

Atmospheric waves on the cyclogenesis of Ockhi. Outgoing longwave radiation 

from satellite data showed an eastward propagation while shortwaves were 
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mostly westwards. He observed periodicity  of temperature and Zonal winds 

observed prior  to formation of cyclone and discussed that mixed Rossbyɀgravity 

waves (MRG) can converge to transform into cyclonic disturbances. Numerical 

simulation was proposed to further  examine the transition  of MRG to TD waves. 

Prof Ashok Karumuri  from University of Hyderabad examined the heavy rainfall  

event in Chennai, 2015 and revealed that strong/Warmer  SST were observed in 

Bay of Bengal in N-E Monsoon season along with  El-Nino in Tropical Pacific. He 

explained that ENSO is positively correlated to NE Monsoon bringing more 

rainfall. Rainfall decreases if El Nino signal or ENSO signal is removed. Realistic 

SST improves the prediction. He concluded that SST had more effect on Chennai 

rainfall  along with  effects of urbanization related LULC changes which was 

captured in sensitivity experiments carried out with  the WRF model.  

  
                     Dr S Sijikumar                                             Dr. Ramesh Vellore  
  

Dr Ramesh Vellore (IITM Pune) talked on large scale dynamics on Himalayan 

Precipitation Extremes. He discussed that NE India is experiencing larger number 

of extreme events of late and greater number of Monsoon break is expected in the 

future times. He observed that during the Monsoon break there is a slight 

southward shift to TEJ and there is a coupling of Siberian anti-cyclone and low 

troughs. Southern region of Brahamputra River was found to be more affected by 

the orography while Northern region was affected by extra tropical  synoptics. 

 The third  and last session of day 1 of the workshop was on the role of 

environmental factors on extreme weather events. Keynote speaker of the session 

was Prof. Edvin Aldrian who is Vice Chair of IPCC Working Group I (The Physical 

Science Basis). Prof Aldrian described about climate and atmospheric variability  

and their  impact to the maritime continent ocean climate interaction. He observed 
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that wetting (drying)  trend in the rainfall  amount was found over the northern  

(southern) part of the Indonesia. The wetting trends of several extreme 

precipitation  indices were depicted in December-January-February (DJF) and 

March-April -May (MAM) seasons. However, a drying tendency was observed for 

June-July-August (JJA), September-October-November (SON) and MAM in the 

southern region of Indonesia. During El-Nino development period in JJA and SON, 

the entire Indonesian region is dominated by dry conditions. However, during 

SON a wet anomaly also appears over northern  Sumatra, expanding eastward 

during DJF and MAM, creating wetter  conditions in the west and drier  in the east.  

  
                 Prof. Edvin Aldrian                                              Dr. Yuya Takane 

Next, Dr. Yuya Takane from National Institute  of Advanced Industrial  Science and 

Technology (AIST), Japan explored the importance of positive feedback in Urban 

Warming with  regards to use of air-conditioning in megacities. Dr. Takane 

explained that to project urban climate, a downscaling technique is needed. Use of 

air-conditioning (AC) was found to be positive feedback to the urban temperature. 

It  was pointed out that heat emission from use of AC increases linearly with  the 

urban temperature, causing additional urban warming amounting up to 

approximately 20% of the increase in urban temperature in residential areas. Dr. 

Takane stressed that this feedback should not be neglected in future urban climate 

projections, mainly in hot cities with  large usage of AC. The next speaker, Dr. Bala 

Subrahamanyam (SPL-VSSC, Thiruvananthapuram) presented performance 

evaluation of COSMO (Conosrtium for Small-scale Modelling), a regional 

numerical weather prediction (NWP) model, during the passage of OCKHI cyclonic 

storm over the Arabian Sea. Dr. Subrahamanyam noted that formation of deep 

depression in Comorin Sea and its intensification into cyclonic storm ranging from 

severe to very severe was evident from the COSMO model simulations. However, 
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rapid intensification of OCKHI was unexpected and not captured well by the 

model.  

    
             Dr. Bala Subrahamanyam                           Dr. Hari Prasad Dasari 

Dr. Hari Prasad Dasari from King Abdullah University of Science and Technology, 

Saudi Arabia, demonstrated an investigation of the Planetary Boundary Layer 

(PBL) height characteristics and its variability  at different  time scales over the 

Arabian Peninsula (AP) based on high-resolution assimilative Weather Research 

and Forecasting (WRF) regional simulations. He observed that during El-Nino, the 

Red sea convergence zone moves northward  leading to occurrence of heavy 

rainfall  in the northern  region. He concluded that mean planetary boundary layer 

height exhibits different  daytime and nighttime seasonal patterns with  greater 

daytime heights in the summer and nighttime heights in the winter  over the 

Arabian Peninsula.  
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Conference Dinner 

From Left to Right: Dr. S Sukumaran, Prof. Maithili  Sharan, Prof. O.P. Sharma, Prof. S K Dube, 
Prof. Manju Mohan, Prof AD Rao, Dr. Vimlesh Pant, Dr. Dilip Ganguly, Dr. Sagnik Dey 
 

 
Participants in Conference Dinner 

 
 

 
 (From Left to Right) Dr. Prashant Kumar, Dr. Ravi 

Kunchala, Prof. Prof. A. Chandrasekar, Dr. Dilip  Ganguly, 

Dr. Sandeep Sukumaran 
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The second day of the workshop (29 March 2019) had two sessions of scientific 

talks and a poster presentation session. The first  session was entitled 

Ȱ/ÂÓÅÒÖÁÔÉÏÎÓȟ diagnostic analysis and case studies for ÅØÔÒÅÍÅÓȱȢ There were two 

keynote speakers of this session. The first  keynote speaker, Prof. G.S. Bhat (Centre 

for Atmospheric & Oceanic Sciences, Indian Institute  of Science, Bengaluru) 

presented a talk on Wind Extremes over India. Prof. Bhat pointed out that 

although the wind extremes events (other than cyclones) causes serious damage 

to the lives and properties of the common men, there is not much research done 

in this direction. He analysed observational data (wind  speed and precipitation)  

collected during April -May 2018 from stations at Rajasthan, Uttar Pradesh Bihar 

and Bengaluru to study the wind extreme cases. The case studies revealed that no 

direct correlation exists between the wind speed and temperature gradient during 

these wind extreme cases. Since such events last for only a short duration (< 10 

minutes), averaging of the in-situ data will  result in loss of signal. Thus, these wind 

gusts around dust storm periods still  remain as challenge for the modeling 

community. Prof. Bhat highlighted that lack of observational data of wind 

gusts/dust storms (especially within  the height of near surface turbulent  layer) is 

a serious issue for studying and modeling of these events. The second keynote 

speaker was Prof. SSVS Ramakrishna from Andhra University. Prof. Ramakrishna 

discussed North Indian Ocean Severe Cyclones and the associated physical 

processes. He observed that cyclonic storms over the Indian Ocean region shows 

a decreasing trend in the recent decade, whereas the severe cyclonic storms 

exhibit  an increasing trend. He noted NOAH scheme gives better results for the 

cyclone simulations using WRF model. Sensitivity studies showed that 

incorporation  of real time sea surface temperature (SST) improved the cyclone 

track prediction from WRF model. Also, initial  thermodynamic sounding can play 

an important  role for the accurate cyclone simulation and predictions. 
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                   Prof. G.S. Bhat                                        Prof. SSVS Ramakrishna  

One of the corporate sponsoring partners, TSI Solutions, introduced various 

instruments for monitoring  the aerosol and dust particles in the atmosphere. They 

highlighted that TSI is able to develop instruments of high quality that are less 

expensive. Real time aerosol mass and size measuring instruments were also 

introduced. They also informed that lightweight  and portable instruments for 

measuring PM1, PM2.5, PM10 etc., particles are also available with  them for the 

research and commercial purposes. 

 
Dr. Sheeba Nettukandy Chenoli, Prof. Manju Mohan 

The next talk in this session was from Dr. Sheeba Nettukandy Chenoli from 

University of Malaya, Kuala Lumpur. Dr. Chenoli presented case studies of extreme 

rainstorms that caused Devastating Flooding across the East Coast of Peninsular 

Malaysia during Northeast Monsoon of year 2014 over the east coast of Malaysia. 


