
A Journey Towards Better Predictions 

Weather and climate has fascinated human race from times immemorial. For carrying out day to day 

activities like hunting, farming, travelling man needed to know the weather that lies ahead. So they 

devised methods like animal behavior, plant behavior, state of physical objects like soil wind, sun to 

predict future weather. Science brought more definite ways of predicting weather, but the science that 

used the entire atmosphere as a laboratory has always grappled with uncertainty.  

Over the year the world has experimented with observations of current weather parameters like 

sunshine, rain, moisture, mathematical models through which these observations are passed to predict 

the future rainfall, sunshine and fog. India’s weather prediction had for long been taking a beating from 

common people but has shown remarkable improvement – thanks to the relentless efforts of scientists 

working on it in institutions at different corners of the country.  As the entire country looks up to these 

network of institutions for prediction of monsoon, a phenomenon that fascinates poets and farmers 

alike, let us take a look at what led to India’s weather prediction’s journey from despise to cheers.  
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Augmenting Observations: The data that initiates the journey 

Improvement of observation through Satellites  

 

How does satellite helps in weather prediction? 

Satellites scan the earth using different wave lengths known as channels. Current INSAT 

geostationary meteorological satellites have three channel imager with the following channels: 

i) Visible wavelengths (0.55  0.75 um, reflected solar radiation). 

ii) IR (thermal infrared, 10.5  12.5 um). 

 

 

Available Techniques in 2014

• Satellites: INSAT 3A, Kalpana-1, INSAT-3D

• Resolution:1 km in visible and 8 km in infrared satellite image

• Frequency : Half hourly

• Quality and accuracy: Derived products like wind were of poor quality, not 
accepted in NWP models

• Products: Limited. Only imagery and products, No analysis tools

• Analysis tools for cyclones: Manual Dvorak Technique

Available Techniques in 2018

• Satellites: INSAT 3 D, INSAT 3D-R, 

• Resolution: 1 km in visible and 4 km in infrared satellite image

• Frequency: Every 15 minutes due to two satellites

• Quality and accuracy: Good quality derived products like wind, acceptable in NWP 
models

• Products: Enhanced product with 6 channel imager and 19 channel sounder to 
define three dimension of atmosphere

• Analysis tools for cyclones: Manual & automated advanced Dvorak technique



• Kalpana-1 carried a three channel Very High-Resolution Radiometer  

• It’s resolution is 2 km in the visible band and 8 km in thermal infrared and water vapor 

bands.  

• Used for hydro meteorological data collection from land and river basins.  

• INSAT-3DR carried 6-channel Imager and a 19 –channel Sounder payloads. 

• First time sounder payload has been put up on an Indian satellite 

• The data is available at a higher resolution comparison to earlier satellites 

• Geophysical products from these satellites are more accurate and of higher resolution.  

• Imager provides images at every 15-minute interval  

• Sounder provides information at every 30-minute interval 

 

Improvement of observation through Radar  

What a Doppler Weather Radar (DWR) does? 

Radar is acronym for Radio Detection and Ranging. It uses electromagnetic waves in microwave 

region to intensity of moving and nonmoving targets. 
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• DWR provides advance information, enhancing the lead-time. 

• The conventional radars are only able to track and predict cyclones 

• There has been enhancement of DWR network from 16 in 2014 to 24 in 2018  

• The DWR provides detailed information on storm’s internal wind flow and structure 

• The X, S and C are operating band of frequency for DWR’s.  

 

 

 



Improvement of observation through Surface observation stations 

  

 

• As on 2018, IMD has a network of 711 Automatic weather stations (AWS), 1350 

Automatic rain gauges (ARG) & 19 High whirl speed recorder (HWSR) against 675 

AWS, 1160 ARG & 16 HWSR.  

• At 200 surface meteorological observatories, mercury barometers have been replaced 

with digital standard barometers during 2015 – 2018.  
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 Participating Institutions in weather prediction 

 

 

 



Prediction Models 

 

Numerical Weather Prediction (NWP) refers to the simulation and prediction of the atmosphere 

with a computer model, whereas Weather Research Forecasting (WRF) is a set of software for 

prediction. Objectives of NWP model is to improve the accuracy, reliability and range of  

weather forecasts via:  

• Better understanding of atmospheric processes and their representation in numerical 

model. 

• Assimilation of data from all available platforms including satellites/radars. 

• Use of ensemble and multi-model ensemble techniques. 

Coupled climate models: 

A dynamical prediction system was set up based on two state-of-the-art coupled climate models. 

It generates reliable dynamical model predictions in short to medium range (up to 10 days), 

extended range (up to 20 days) and seasonal (up to one season) for monsoon prediction. 

The operational statistical model 

It helps in correctly predict the deficient monsoon rainfall. Accurate forecast of deficient 

monsoons has prompted the Government to initiate appropriate action to minimize related 

damage 

 

Improvement in Global NWP modeling  



 

 

Improvement in Regional NWP modeling  

The prediction skill of dynamic models has also improved considerably for Global Forecast 

system (GFS). Major achievements in global and regional modeling are represented. 

Strategy for weather Predictions 

 

 

 



 

ESCS Fani: The Remarkable Prediction 

• Rapid scanning of cyclone by INSAT-3DR was carried out during life cycle of Extremely 

Severe Cyclonic Storm (ESCS) FANI.  

• The lightning data was superimposed on the satellite and radar image.  

• The cyclone was continuously monitored and tracked by all the DWRs along the east 

coast  

• Forecast was provided with latest data assimilation tools.  

• IMD issued Extended Range Outlook giving 15 days probabilistic cyclogenesis forecast  

• On 23rd April, it was predicted that the system would intensify into a cyclonic storm, 

while low pressure area formed on 25th April.  

• Cone of uncertainty representing uncertainty in track was reduced by 20-30% for 

different lead periods due to reduction in track forecast errors during 2014- 18 as 

compared to that during 2009-13.  

 



 

 

 

 

 


