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1. Introduction:                                                 
 

The prime object of office of Additional Director General of Meteorology (Research) is 

to provide various climatological services to users and also it is a centre for research 

programmes in weather and climate.  The major activities performed by the division during 

2010–2011 were operational long range forecasting for rainfall / precipitation, climate data 

management controlled by National Data Centre and supply of meteorological data to all 

users’ community, hydro meteorological services in co-ordination with NDC for rainfall 

data processing and preparation of rainfall climatology which is an integral part of the 

office, drought monitoring and preparation of drought outlook map, preparation of crop 

yield forecast for rabbi wheat and kharif rice for onward transmission to the Economic and 

Statistical Advisor, Directorate of Economics and Statistics, Ministry of Agriculture, 

monitoring of Air Pollution under WMO project to measure precipitation chemistry for 

BAPMoN (Background Air Pollution Monitoring Network) stations among other variables 

as a part of Global Atmosphere Watch (GAW), preparation of state climatological 

publications to cater to the needs of agriculture, aviation, industry, various researchers 

etc.  
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Climate services: 

 
2. National Climate Centre: 

 

      National Climate Centre has been established in 1996.  It is responsible for long range 

forecasting, climate monitoring, diagnostics and development of climate data products, 

climate research and preparation of climate normals, etc. NCC brings out “Climate 

Diagnostics Bulletin of India” on monthly and seasonal scales on near real time basis 

since March 1996 and Annual Summary since 2004.  It also brings out climate data 

products/ publications regularly for the benefit of user agencies. 

 

Research and Development:  

 

It is a nodal research unit as it takes up topical projects for research studies.  The 

aim of these studies is to bring out salient features / unknown facts of the projects 

undertaken with physical explanation in form of research papers or scientific reports.  It 

brings out yearly publication for Disastrous Weather Events. 

   

The unit has brought out several research support publications so far which 

contain climate information useful for different users.  The research unit monitors all 

research work done in IMD, also gives approval for any research projects to be taken up 

by various departments, offices or individuals.  It evaluates the various research projects, 

proposals/progress reports received through other scientific agencies such as DST, CSIR, 

IITs, etc.  

 

The unit based on climatology of daily rainfall calculates the appropriate sowing 

dates over different regions for the optimum crop production and brings in the form of a 

publication.  So far, these publications have been brought out for seven states viz., 

Maharashtra, Karnataka, Rajasthan, Gujarat, Madhya Pradesh, Uttar Pradesh and 

Andhra Pradesh. 
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3.  Operational Long Range Forecasting System 
 

The operational Long Range Forecasting (LRF) system was developed through in 

house research activities and regular review. The present LRF system is essentially based on 

the statistical methods.  IMD issues operational long range forecasts for rainfall/ precipitation 

during winter (Jan- March), southwest monsoon (Jun to Sept) and northeast monsoon 

(October-December) seasons. Among these, forecast for monsoon season is most important 

as the rainfall received during this season accounts for 70-90% of the annual rainfall over most 

parts of the country and due strong positive association of monsoon season rainfall with both 

Kharif and rabi crop production in the country. 

 

Verification of Operational Long Range Forecasts issued for 2010-2011 

 

(i) 2010 Southwest Monsoon Season (June to September) 

Long range forecasts were issued for monthly (for July, August, September), second 

half (August + September) and seasonal rainfall over the country as a whole and for seasonal 

rainfall over four geographical regions (Northwest India, Central India, Northeast India and 

South Peninsula) with useful skill.  In addition to the above long range forecasts, an operational 

forecast for the monsoon onset over Kerala was issued in May. 

   

For the forecasting of the south-west monsoon season (June – September) rainfall over 

the country as a whole, the newly introduced statistical ensemble forecasting system based on 

8 parameters were used.  Multiple Regression models based on separate parameters sets 

were used for the forecast of the monsoon season rainfall over four geographical regions (NW 

India, NE India, Central India and South Peninsula) of the country and forecast for the rainfall 

over the second half of the monsoon season over the country as a whole.  Principal 

Component Regression Models were used for the forecast of monthly rainfall for the months of 

July, August & September over the country as a whole. 
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The Table-1 below gives the summary of the verification of the long range forecasts 

issued for the 2010 Southwest monsoon. As a whole, most of the operational long 

range forecasts issued for 2010 south-west monsoon season turned out to be correct. 
  

Table-1: Verification of the operational long range forecast for SW monsoon rainfall 

 

 

 The operational forecast for the onset of monsoon over Kerala was prepared using a 6- 

Parameter principal component regression (PCR) method. For the 2010 monsoon season, it 

was predicted on 14th May 2010 that monsoon will set in over Kerala on 30th May with 

a model error of ±4days. The forecast came correct as the actual monsoon onset over 

Kerala took place on 31st May, just one day later than the forecasted date. Thus this is 

the sixth consecutive correct operational forecast for the monsoon onset over Kerala 

since issuing of operational forecast for the event was started in 2005. 

 

(ii) 2010 Northeast Monsoon Season (October to December) 

 
The long range forecast for 2010 NE monsoon season (October to December) rainfall 

over South Peninsula and Tamil Nadu was issued in the last week of September 2010.  The 

south Peninsula consisting of five subdivisions (Tamil Nadu, Coastal Andhra Pradesh, 

Rayalaseema, Kerala and south interior Karnataka) receives about 30% of its annual rainfall 

during the NE monsoon season (October to December).  Tamil Nadu in particular receives 

about 47 % of its annual rainfall during this season.  

Region Period 
Date of 
Issue 

Forecast 
(% of LPA) 

Actual Rainfall
 (% of LPA) 

All India June to September 23rd  April 98 ± 5 

All India June to September 102 ± 4 
102 

Northwest India June to September 102 ± 8 112 

Central India June to September 99 ± 8 104 

Northeast India June to September 103 ± 8 82 

South Peninsula June to September 102 ± 8 117 

All India July 98 ± 9 103 

All India August 

25th June 

 

101 ± 9 105 

All India August to September 30th July 107 ±7 108 

All India  September  27th August 115 ± 15 113 
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For the 2010 NE Monsoon season rainfall over the south Peninsula, two models, a 5 - 

Parameter Multiple Regression (MR) model for quantitative forecast and a Linear Discriminant 
Analysis (LDA) Model for the probabilistic forecast were used.  The forecast outlook for the 

seasonal rainfall over Tamil Nadu was provided by Regional Meteorological Centre (RMC), 

Chennai.  The Table-2 below shows the summary of the verification of the long range 

forecasts issued for the 2010 northeast monsoon season. 

 

Table-2: Verification of the operational long range forecast for NE monsoon rainfall 

 

Region for 
Which forecast 
was issued 

Forecast  Actual 

 
South Peninsula 

The 2010 NE monsoon (Oct-Dec) rainfall 

is likely to be normal (90-110% of long 

period average) with high probability to 

be in the higher side of the normal. 

The 2010 NE monsoon  

(Oct-Dec) rainfall was 

155% of LPA. 

Tami Nadu 
The 2010 NE monsoon (Oct-Dec) rainfall 

is likely to be normal. 

The 2010 NE monsoon 

(Oct-Dec) rainfall was 

141% of LPA. 

 
(iii)  2011 Winter Season (January to March) 

 

The LRF for the 2011 winter season (January to March) rainfall over north India was 

issued in the last week of December 2010.  North India consisting of seven subdivisions (East 

U.P., West U.P. Uttaranchal, Haryana, Punjab, Himachal Pradesh, Jammu & Kashmir) 

receives about 18% of its annual rainfall during the winter season (January to March).  The 

Jammu & Kashmir in particular receives about 30% of its annual rainfall during this period. The 

winter Precipitation is very crucial for Rabi crops over the region.  It is also crucial for the water 

management of the region. A new five parameter Multiple Regression (MR) modal was used 

for the forecast of the 2011 winter season precipitation over north India.  
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The Table-3 below shows the summary of the verification of the long range 

forecasts issued for the 2011 winter season. 

 

Forecast Actual 

The 2011 winter season (January to 

March) rainfall over NW India is likely to 

be below normal. The below normal 

rainfall is defined as the rainfall within  

≥ -35% to < -15% from LPA (198.6 mm). 

Winter precipitation in Northwest India 

during the period January to March 2011 

was below normal.  

 

 

Dynamical Model Forecasting System for LRF  

 

Since 2005, IMD has been preparing Experimental forecast for monsoon season rainfall 

over Indian region using the seasonal forecast model (SFM) which was originally developed by 

Experimental Climate Prediction Center (ECPC), USA. The model resolution is T63 L28. The 

model climatology and hindcasts were prepared using the observed SSTs for the period 1985-

2004.  

 

For this year, experimental forecasts for the southwest monsoon season (June to 

September) were generated by two methods; in the first method, SST anomaly of the month just 

prior to the beginning of the forecast period was persisted as the boundary conditions during the 

forecast period and in the second method, the NCEP coupled forecasting system (CFS) 

forecasted SSTs were used as the boundary conditions.  For the first stage forecast, in the first 

method, March SST data were used for persisting boundary conditions and in the second 

method, April forecasted NCEP coupled forecasting system (CFS) SSTs were used as boundary 

conditions.  For each case, ten ensemble member forecasts were obtained using the initial 

conditions corresponding to 00Z from 22nd to 31st March 2010.  

 
For the updated forecast, in the first method, May sea surface temperature data were 

used for persisting boundary conditions. In the second method, the June forecasted NCEP CFS 

SSTs were used as the boundary conditions.  For each case, ten ensemble member forecasts 

were obtained using the initial conditions corresponding to 00Z from 21st to 30th May, 2010.   
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4. Climate Data Management: 

 

Since the establishment of India Meteorological Department (IMD) in 1875, the 

meteorological data are routinely collected from observatories located remotely in the 

country. The collection and preservation as archives of meteorological data are 

considered to be of national importance and heritage. Therefore, it is one of the primary 

activities of any National Meteorological Service. National Data Centre (NDC) is the 

repository of all types of meteorological data meticulously collected from the field stations 

located all over the country. The activities at NDC are related to Climate Data 

Management with the following main mandates: 

• Preserve quality of long time series of climate information 

• Archive controlled data 

• Supply of Meteorological data to all users’ community 
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NDC supplies archived and quality data to various users from operational and 

research fields and useful for specific environmental and diagnostic studies and Model 

simulation purposes. There are lots of applications in various sectors that include aviation, 

agriculture, planning and constructions that depend on climatological parameters. Hence, 

there are huge demands of historical data of all weather elements. 

 

NDC History and Evolution: 

 
IMD, Pune office was established in 1928. All the meteorological data and records 

were transferred to Pune from the erstwhile centre. This was followed by decentralization 

of Control and thus Pune office became independent in 1932. Subsequently, in 1942 a 

post of Director General of Observatory (Climatology and Geo-Physics) was created as 

custodian of all Climate data collected by the department. Over the period, NDC has 

transformed and widened scope of activities with regular upgrades of equipments right 

from the punching card systems, disk storage system to the latest external electronic 

media for the management of processing, archival and supply of meteorological Data. The 

recent important milestones of NDC are:    

 

• 2007 Digital photography and archival of analysed weather charts as Data Rescue 

Pilot Project;  

• 2008  Modernisation  programme (VARSAMANA) initiated; Archival of Automatic 

Weather Stations’ data at NDC  

• 2009 CliSys related trainings began; project for digitizing all old met. Registers at 

all RMC/MCs as DATA RESCUE started 

• 2010 Installation and implementation of CliSys; Pilot Project of Digitization of 

Autographic charts approved by Hqrs. 

• 2011 Digital photography of analysed weather charts – Phase II. 

Clisys at a glance: 
 

CliSys facilities are designed to provide solution to: 

1. secure the climate heritage of the country; 

2. take advantage of environmental information;  

3. create , produce and disseminate climate products; and 

4. increase capabilities of climate system through utilities 
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Data Archives: 

 

There are about 15 types of met. Data archived, after applying secondary and 

advanced controls as per the WMO recommendations and climatological Practices, on the 

data received at NDC. These data include surface data, rainfall, autographic (hourly), 

AWS, upper-air, agromet, ozone, radiation and air-pollution. NDC has in its archives 

special experiment data such as INDOEX, MONEX, BOBMEX, GEWEX, ARMEX and 

Sagar Kanya cruise data and Antarctica expedition data.  Integrates data components 

from different sources of real-time systems such as AWS, GTS, WIS as well as non-real 

archived data or manual inputs of data sheets The table below gives the types of data and 

weather elements being archived at NDC:  The capacity of server and capability of the 

robust data base forming components of CliSys are also presented in a Table separately. 

 

Data processing and production : 
 

 The advantages of CliSys towards the data processing and production are listed 

below : 

• A centralised database for climate data acquisition and retrieval 

• Optimization of data storage with possible addition of new parameters 

• Monitoring and control of metadata network condition including maps 

• Metadata Management archiving static information of network and modification of 

existing values 

• Calculation of derived data for normal, extreme value derivations, etc., 

• Data consistency control with quality flags and to process, verify and validate 

automatically and interactively as well as visualize values 

• Easy real time access to data using in-built tools / utilities. 

 

Data Supply:  

 

 The data-users are generally ranging from a student or researcher from an 

educational institute such as school/colleges/universities (from India and abroad) to govt. 

and non-govt. agencies as well as commercial sectors. Recently, the consulting and 

insurance firms for agricultural products and farming community were found to be the new 

entrants for procurement of meteorological data. Now days quantum of supply demand 

with  an average of about 25 million of records per month is exceeding even 50 millions. 

This is due to the fact that the number of users with variety of data requests for both basic 
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weather elements and derived climate products has grown by leaps and bounds. A time of 

few hundred of requests about a decade has now changed with request numbers crossing 

thousands in a year which indicates the increase in the users’ community. During the 

financial year 2010-2011, NDC has handled 1893 queries and data were supplied to 603 

parties. In this period, an amount of Rs. 2,04,64329/- has been received as revenue by 

sale of data at all RMCs/MCs.  The following figure shows the number of queries and 

supplied parties including research and commercial sectors, till recently. 

 

 
 

Types of data supply being handled: 

 

1. To Scientists / Research Individuals: 
 
As per the department policy, those individuals doing research at recognized 

research / educational institutes are being given concessional rate of only 5% 

charges.  

 

2. Supply under Registration with IMD : 

 

Now, the educational research institutes (other than those which come 

under Ministry of Earth Sciences) should register with IMD on prescribed format 

with specific details of the project so that the data can be supplied under this 

facility. The research divisions of private / commercial companies / NGOs are NOT 

eligible for the registration facility.  Also, this facility is not applicable to those with 
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project funded by the outside / external departmental agencies, which should be 

certified accordingly by the Head or the competent authority of the institute. The 

registration charges are Rs. 5000/- and it is valid for one year.  It has to be 

annually renewed by duly filling the renewal form along with the payment of Rs. 

1000/-.  IMD will scrutinize the registration / renewal application and will initimate 

to the party by confirming the registration and allotting a number which has to be 

always referred by them while requesting for the data.   

 

Website information: 

All details with regard to NDC, Details on data, availability and procurement 

procedures are available on the website: www.imdpune.gov.in under supply of 

meteorological Data. 

 

Lot of useful meteorological information/data on hydrology, climate, forecast and 

analyses and derived products are available and displayed for download from IMD portals 

at www.imd.gov.in or www.imdpune.gov.in and their linked sites of Regional 

Meteorological centres  

 

5. Hydrometerological Services:  
 

        Hydrometeorology section, Pune basically works on rainfall data and also 

coordinates with National Data Center for rainfall data processing, attending queries 

and also for preparation of rainfall climatology which is as an integral part of the office 

of DDGM (Climatology) 

 

Presently the following on-going activities are carried out at the Hydro met Section 

of the Pune office.  

 

• The unit is maintaining liaison with 27 state authorities The daily rainfall data for 

about 8300 non-departmental and 1400 departmental rain gauge stations in the 

country are being received in the Hydrology section directly from state authorities 

and departmental offices in manuscript as well as soft copy form. These data are 

being scrutinized, processed and converted in to archival format for archival.  
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• District wise Rainfall Monitoring Scheme has been introduced from 1992 onwards. 

The daily rainfall data of about 2800 (out of 9800) stations under this scheme is 

collected in real time basis, it is scrutinized and processed separately for archival.   

 

• Rain gauge stations list along with their Meta data such as catchments, latitude, 

longitude, height above mean sea level, year of start and year of close (if 

available) are also maintained and regularly updated 

 

• Preparation of rainfall normal is an important function of the section. The Daily 

accumulated rainfall normal for stations using different period has been worked 

out. In addition monthly, seasonal and annual rainfall normal and rainy days for 

districts, sub-divisions, states and country as a whole are worked out. These 

normals are updated mostly every 10 years 

 

• Sub-divisional and country as a whole rainfall series from 1875 to till date has 

been worked out and is available in NDC archival for supply to the users. This 

series is being updated on routine basis and sent to NDC for archival. It may be 

mentioned that this is the only available long series of rainfall data of the country 

and is used by many users. 

 

• The Percentage departure rainfall charts for four seasons and annual based on 

the DRMS data are prepared on routine basis and supplied to the different users. 

 

• The daily rainfall data manuscript received from departmental offices and state 

rainfall authorities are being arranged and are bound in the form of volumes. 

These volumes are precious and are preserved at this section. These are required 

for reconciliation of doubtful rainfall data.   Enquiries are being received from 

Different parties, from Hydrology division at HQ, RCs and MCs and even WMO 

regarding checking and confirmation of doubtful values in extreme rainfall events. 

These are being checked from the original manuscript preserved at Hydrology 

Section, Pune.  

 

• The different river basin study is being taken up in the section and supplied to the 

users whenever required by them. 
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• The enquiries of latest rainfall data and basin study from different users are being 

attended. 

 

Achievement during the year : 2010-2011 
 
Rainfall data collection and monitoring: Continuous efforts are being made to monitor 

rainfall data reception in delayed mode from state authorities and departmental offices. 

Also efforts are made to receive the rainfall data in soft copy in order to minimize the 

duplicate work (keying again at Pune).  

 

State rain gauge data: State Rain gauge data are being received up to 2009/2010  for 

the states Bihar, Gujarat, Haryana, Karnataka, Kerala, M.P, Maharashtra, Mizoram, 

Nagaland, Rajasthan, Tripura, U.P., Chhattisgarh and Uttaranchal. For the remaining 

states correspondences are going on to get the data. Also after putting the request to 

send the data in soft copy, the states like Andhra Pradesh, Kerala, Orissa, Rajasthan, 

Tamilnadu, Uttar Pradesh, and Maharashtra are sending the data in soft form. 

 

 DRMS rain gauge data : All  the  DRMS data which were earlier received in hard 

copies/Manuscript form are now being received in soft  copy .It helps to process the data 

quickly and made the data available in the archive faster and thus reducing the data lag. 

All the RC/MC’s have sent the data up to 2010. 

 

Observatory rain gauge data : Rainfall data are being received from RC’s and MC’s in 

soft copy except RCs: N. Delhi, Kolkatta, Chennai and MC Patna, Rainfall data are being 

received up to Dec-2010 or even for few months of 2011.from all RC’s and MC’s. 

 

Snowfall data : IMD has 47 snow gauge stations over Jammu & Kashmir, Himachal 

Pradesh and Uttaranchal. These useful snowfall data was not archived earlier. Hydrology 

unit of office of ADGM(R) has started in the year 2010 keying, processing and archiving 

these snowfall data. Now snowfall data is available for the period 1996 to 2002. 
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6. Monitoring of Drought 
 

India Meteorological Department (IMD) monitors the incidence, spread, 

intensification and cessation of drought (near real time basis) on a weekly time scale over 

the country based on Aridity anomaly Index.  It also issues weekly drought outlook, based 

on this index, which indicates the impending drought scenario in the country in the 

subsequent week. 

 

Based on aridity anomaly index, weekly aridity anomaly reports and maps for the 

southwest monsoon season for the country as a whole and for the northeast monsoon 

season for five meteorological subdivisions viz., coastal Andhra Pradesh, Rayalaseema, 

South Interior Karnataka, Tamil Nadu and Pondicherry and Kerala are prepared and sent 

to Hqrs., and various agricultural authorities of state and central Govts., research 

institutes on operational basis for their use in agricultural planning agencies.  The maps 

are also uploaded on the departmental website.  These maps help to access the moisture 

stress experienced by growing plants and to monitor agricultural drought situation in the 

country. Monitoring of meteorological drought using Standardized Precipitation Index 

(SPI) is also done and the map is uploaded in the official web site of Pune.  Identification 

of meteorological drought is done, based on rainfall deficiency on subdivisionwise scale. 

 

Quantitative crop yield forecast for Rabi wheat for 16 subdivisions and for Kharif 

rice for 26 subdivisions are prepared for onward transmission to the Economy and 

Statistical Advisory, Directorate and Economic & Statistics, Ministry of Agriculture and 

Corporation. 

 

 During 2010 – 2011, 14 Biweekly Aridity Anomaly Reports for South west and 

North east monsoon season were prepared for various users, 21 weekly Aridity Anomaly 

Maps were sent to DGM, New Delhi. 

 
  Seventeen Drought Outlook maps were prepared and sent to NHAC, New Delhi by 

e-mail. 5 Quantitative  Crop  Yield  Forecasts  for Rabi  Wheat for 16 sub-divisions  and 5 

Quantitative  Crop  Yield  Forecasts  for Kharif rice  for 26 sub-divisions were prepared 

for onward transmission to the Economic and Statistical Adviser, Directorate of 

Economics and Statistics, Ministry of Agriculture and Co-operation, Krishi Bhavan, New 

Delhi-110001. 
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7.       Monitoring of Air Pollution: 
 

In the 1960s, W. M. O. established a Background Air Pollution Monitoring Network 

(BAPMoN) programme to measure precipitation chemistry among other variables and it 

became part of Global Atmosphere Watch (GAW) programme of same organization in 

1989.  The WMO Global Atmospheric Watch is the programme for detecting changes in 

the chemical composition and related physical characteristics of the atmosphere. The 

mission of the Global Atmosphere Watch is to: 

 

• Make reliable, comprehensive observations of the chemical composition and 

selected physical characteristics of the atmosphere on global and regional scales. 

• Provide the scientific community with the means to predict future atmospheric 

states. 

• Organize assessments in support of formulating environmental policy. 

 

About 80 WMO Member countries are currently participating in the measurement 

programme of GAW, and a quarter of them are establishing or operating Global Stations. 

More than 600 GAW stations are in operation. Of these, 24 are Global Stations with the 

remainder are Regional stations. Global Stations are usually situated in remote 

locations, have very low (background) levels of pollutants that are representative of large 

geographic areas, and continuously measure a broad range of atmospheric parameters 

over decades. High priority is given to measurements of the vertical distribution of ozone, 

total ozone, greenhouse gases, precipitation chemistry, aerosol components, reactive 

gases and UV radiation. Regional Stations are representative of smaller geographic 

regions unaffected by nearby sources of pollution such as vehicular, industrial or 

agricultural activities. They generally carry out a narrower set of observations. Data are 

typically applied to regional issues such as acid deposition, transport of trace gases and 

aerosols and local UV radiation. With a view to document the long-term changes in 

composition of trace species of the atmosphere as a result of changing land use pattern, 

increase in vehicular traffic and excessive combustion of fossil fuel, India Meteorological 

Department, O/o ADGM(R), Air Pollution Section maintains a network of ten GAW 
stations of regional category. The Indian GAW network includes Allahabad, Jodhpur, 

Kodaikanal, Minicoy, Mohanbari, Nagpur, Port Blair, Pune, Srinagar and Vishakhapatnam 

covering different geographical regions (Figure 1). A new station at Ranichauri, 

Uttarakhand has also started functioning. At these stations chemical composition of 

precipitation and atmospheric turbidity are studied. 
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  Precipitation Chemistry Program:   

 

One of the long-term goals of the WMO’s GAW is to provide high quality data and 

other information on the chemical composition of atmospheric precipitation from all parts 

of the globe. Precipitation is responsible for 30-80% of deposition fluxes of ecosystems. 

Precipitation chemistry measurements provide information on the exchange of trace 

materials between the atmosphere and the earth’s surface.  

 

The precipitation samples collected at the stations are sent to Central Chemical 

Laboratory, Pune where these are further analyzed for major cations (Ca2+, Mg2+, Na+, K+, 

NH4
+), anions (SO4

2-, NO3
-, Cl-), pH and Conductivity. Also it is mandatory that all 

laboratories doing chemical analyses of GAW precipitation chemistry samples participate 

in the WMO GAW Laboratory Inter-comparison Studies. Air Pollution Laboratory at Pune, 

participates in the WMO GAW Laboratory Inter-comparison Studies. Twice per year (April 

and October), inter-comparison samples are received in the laboratory for analysis. 

 

• Completed chemical analysis for all precipitation samples received from 11 Air 

Pollutions Stations for the year 2010. 

 

Collaboration with WMO 

 

• Air Pollution Section Laboratory, O/o A.D.G.M.(R), participated in Laboratory Inter-

comparison programme conducted by WMO, in April and October 2010.  The 

samples received from WMO were analyzed and reports sent.  

 

For carrying above task, central chemical laboratory at Pune is equipped with 

following equipment:  

(i) Atomic Absorption Spectrophotometer with Graphite furnace (Aanalyst 300, Perkin 

Elmer, USA make)  

(ii) Ion Chromatograph (DX 600, Dionex, USA make) 

(iii) Microprocessor based pH and Conductivity Meters,  

(iv)  Ultra -pure water purification System (Milli-Q).  
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Atmospheric Turbidity Program  

Aerosol Optical Depth (Atmospheric Turbidity) 
which indicates the columnar aerosol load of the 

atmosphere is measured at  10 stations 

• Seven GAW stations (Allahabad,  Jodhpur,  

Kodaikanal,  Nagpur,  Port-Blair,  Srinagar  & 

Pune) using Microtop-II multi-channel 

sunphotometer at 368, 500, 675, 778  &  1028 nm  

wavelength.  

• Three GAW stations (Mohanbari, Minicoy, Visakhapatnam) using Volz's 

Sunphotometers at 500 nm wavelength. 

• One Microtop-II multi-channel Sunphotometer is also installed at Maitri, Antarctica.  

• Microtops-II has five channels for wavelengths 368, 500, 675, 778 and 1020 nm. 

• Voltz  sunphotometer  has single channel for wavelength 500  nm. 

 

These data are important for identifying the current levels of aerosol load in the 

atmosphere as well as studying the long term trends in the optical properties of 

atmospheric aerosols which may affect the environment and induce a climate change.  

 

Ambient Air Monitoring for acid precursor gases  
 

To measure the concentrations of acid precursor gases,  SO2,  NO, NO2 and NOx  in 

the ambient,  air the Central Chemical Laboratory at Pune and air pollution station at 

Ranichauri in Uttarakhand are  equipped with  

 

• UV Fluorescent Sulpher Dioxide Analyzer (Model AF21M, Make Environnement 

SA, France):  - For  SO2 in 1 ppb to 10 ppm range. 

• Chemiluminescent Nitrogen Oxide Analyzer (Model AC31M, Make Environnement 

SA, France): - For NO, NO2 and NOX  in 0.35 ppb to 10 ppm range. 
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Modernization Programme of APS/ Infrastructure 
 

Modernization of Air Pollution Unit at Pune and GAW network is taken up under 

the MoES  approved  plan scheme  “Environmental Monitoring and Research” as below. 

 

• Manual precipitation collector will be replaced with Automatic Wet Only Collector 

at all the 11 stations for quality assured collection of precipitation samples. 

• Installation of High Volume Air Samplers for Size Segregated Aerosol Mass and 

Chemistry measurement at 4 locations representing arid, coastal, island and high 

altitude regions.  

• Installation of UV-VIS Spectrophotometer for chemical analysis of rainwater 

samples.  

• Software upgradation and Auto sampling system for existing Ion-chromatograph at 

central chemical laboratory, Pune  

Aerosol Monitoring Network : 

• A network of 13 Sun Skyradiometer stations will be established. Raw data from 

these will be processed at Central Data Processing System, which will be installed 

at New Delhi for retrieving high level products, such as Spectral Radiative Flux, 

Aerosol Optical Thickness (AOT), Single Scattering Albedo, Size Distribution of 

Aerosols, Refractive Index etc.  

• Black Carbon Monitoring Network:  A network of four station will be established for 

Black Carbon Concentration and absorption coefficient of aerosol measurement. 

Sun sky Radiometers have already been received and installation will be completed in the 

first quarter and commissioning in the second quarter of 2011.Work in respect of other 

items of the scheme is progressing and procurement component is expected to be 

completed in the year 2011.  

 
8.   Marine Climatology  
 

The Fourth Congress of WMO in 1963 apportioned the responsibilities of collecting 

and processing the meteorological observations to the eight responsible member 

countries. India is one among the 8 responsible members of the Marine Climatological 

Summaries Scheme (MCSS) with the responsibility of the Indian Ocean area north of 

15oS bounded by the longitudes of 20oE and 100oE. India Meteorological Department 
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(IMD) carries out the responsibility. Marine Climatology Section (MCS) was established in 

IMD in 1971. The objective of the section is collection, processing and archival of the 

marine meteorological data recorded by the ships registered under Voluntary Observing 

Fleet (VOF) scheme in the Indian area of responsibility. Preparation of Annual / Pentad / 

Decadal Marine Climatological Summaries and Marine Climatological Atlas. 

 

Regular Services 

Data Processing: 

 
Marine weather  observations  from  the  meteorological  log  books  of  the  VOF 

ships are scrutinized to eliminate instrumental, positional and coding errors and are 

digitized using The  International  Maritime  Meteorological  Tape-2  (IMMT-2)  format. 

These data together  with  those  received  from  other  WMO  Members  are  checked  by 

using an in-house  quality control software application. The Minimum quality control 

(MQC) software version 4 obtained from Global Collecting Center (GCC) (UK and 

Germany) for marine data is also used for quality control. All flagged data are reviewed 

and corrected as far as possible, and the corrected data are then sent to GCC (UK and 

Germany).  Specialized observational data obtained during Antarctica Voyage, Sagar 

Kanya cruises and Indian navy cruises are also processed by MCS  

 

Data Archival: 

 
Marine weather observations made within the area of responsibility of India were received 

quarterly from GCC (through ftp weblink of UK Met Office ftp://ftp.metoffice.gov.uk/) and 

archived in the National Data Center (NDC)  of IMD, Pune, India. Around 50 lakhs records 

of marine weather observations made till date (1961-2011) within the area of responsibility 

of India were archived in NDC. Observational data obtained Indian navy cruises, 

Antarctica Voyage and Sagar Kanya cruises are also sent for archival at NDC. 
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9. Upper Air Observations and Radiation data: 
 

Data processing 

 
o Collection, Data Entry, Scrutiny, Processing and Quality Checks of RS/RW data 

from 36 stations. RSRW and RAWIN data for 00 & 12 UTC for 105 station months 

have been processed and archived in NDC. 

o Climat Temp / Checked Climat Temp monthly data of 20 selected stations were 

regularly sent to HQ, New Delhi for National Broadcast and National Climatic Data 

Centre (NCDC) Ashiville, USA for publication. 

o Collection, Data Entry, Scrutiny, Processing and Quality Checks of  41 Radiation 

stations data and send to National Data Center for its archival.The different 

Radiation parameters are: Global Radiation , Diffuse Radiation, Direct Radiation, 

Reflected Radiation , Terrestrial Radiation, Net Radiation, Turbidity ,Ultra violet -A 

(UV-A)   

o Radiation data of 780 station months of WRDC stations and 456 station months of 

Non WRDC stations were scrutinized and processed and sent to National Data 

Center for archival. 
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10. Surface Statistics & Planning   

 

 Surface Statistics & Planning Section is the nodal section of Office of A.D.G.M.(R).  

Its main work is liaison between all offices/sections as well as all Regional Meteorological 

Centres in connection with proposals/schemes received from all Regional Meteorological 

Centres and sub offices of I.M.Dfor submission to HQrs. 

 

   Material for the yearly publication “Standard Brief” are received from all RMCs. 

and sub offices for consolidation and publication.  Proposals/schemes relating to the office 

of A.D.G.M.(R) for inclusion in the Five Year Plan, ESO council, AMR, ACR, ATR 

Meetings are sent to respective offices.   
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 The opening of new, shifting  and closing of old surface observatories and 

administrative maintenance of surface observatory network falls under the purview of the 

office of  ADGM(R)Pune.  

  

 Detailed information about all observatories (528) has been put on website                           

( http://192.168.1.2/observatories/ ) to update it time to time. 

  

            Publications relating to Observational Organization, Instructions to Observers,.  

Handbook pages observatories and World Meteorological Organization Publication No. 9 

Volume-A, Instructions for supply of meteorological data and Periodical Weather Reports 

of I.M.D. (every three years) are updated. 

 

Special services:  
 

Brief relating to various WMO and Regional Association II Sessions are prepared 

for the Indian Delegation.  Various enquiries relating to climatological data are attended to 

and published data are supplied to consumers on payment basis. 

  

   Monthly surface climate broadcast data for 44 Indian stations is being sent to DGM 

(NHEC) New Delhi for onward transmission on Global Telecom Services ( GTS ).  

Monthly surface CLIMAT Data of 44 stations being sent to the Editor, ‘Monthly Climatic 

Data for the world’ NCDC, USA for publication. A copy of the same also being sent to the 

Director, SAARC Meteorological Research Centre, Dhaka, Bangladesh. Bar reduction 

tables for stations required by RCs/MCs/IAF HQ are prepared and sent to respective 

RCs/MCs/IAF HQ on request.  

   

 Processing of current weather data received from Regional Meteorological 

Centres / Meteorological Centers for preparation of Aerodrome Meteorological Summaries 

to meet the requirement of aviation.  Preparation of AERODROME METEOROLOGICAL 

SUMMARIES for 14 aerodromes based on period 1998-2002 has been completed and for 

6 aerodromes for period 2006 -2010 is in progress. India Meteorological Department has 

been regularly participating in the Expedition to Antarctica since 1981-82.  A permanent 

base station has been established by India called “Maitri”.  Antarctica data of various 

expeditions have been published in the publication entitled “Indian expedition to Antarctica 

Meteorological Data Report” Vol.-I to IV and Antarctica data of various elements are 

archived at National Data Centre, Pune.  This is the Nodal Section for all types of original 

Antarctica data.  
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Observational Network 
 

Position as on 30th June 2011 
      

 
11. Climatological Publications (Statewise) 

      
Preparation of climatological publications of various state climatological 

summaries to cater to the needs of various projects undertaken by agriculture, aviation, 

energy, industry and other sector, both Governmental and Non-Governmental 

departments. 

Preparation/updating and supplying district climatological summaries of the states 

as and when required by State Editor, District Gazetteers Unit and also  to the parties on 

demand, on payment basis in case of new district. 

DEFUNCT 
RMC DEPARTMENTAL NON-DEPARTMENTAL TOTAL 

Dept. Non-Dept. 

 
CHENNAI 
 

 
53 

 
71 

 
124 

 
NIL 

 
15 

 
GUWAHATI 
 

 
16 

 
25 

 
41 

 
NIL 

 
01 

 
KOLKATA 
 

 
30 

 
46 

 
76 

 
NIL 

 
05 

 
MUMBAI 
 

 
29 

 
32 

 
61 

 
NIL 

 
11 

 
NAGPUR 
 

 
17 

 
47 

 
64 

 
NIL 

 
10 

 
NEW DELHI 
 

 
55 

 
107 

 
162 

 
02 

 
51 

 
TOTAL 
 

 
200 

 
328 

 
528 

 
02 

 
93 
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12. Library and Publications  
 

 Pune office was established in 1928, since then library is functioning as a centre 

for learning in meteorology.  ADGM(R) library is one of the two central libraries of IMD.  It 

contains mainly books in the field of meteorology, atmospheric sciences and allied 

subjects.  The library subscribes to 187 foreign and 32 Indian journals of meteorology and 

related subjects.  It maintains stock of departmental publications. 

 

13. Printing of publication by Rotaprint during 2010-11 
 

S.No. Name of Publication No. of 
copies 

Remarks

1 Rashtriya Panchang Part-III 1000  

2 Climate of Himachal 250  

3 IMD News quarterly 200  

4 Modernisation Vol. I, No.1 (January to March 2010) 250  

5 Cyclonic Disturbances over Indian Ocean during 

2009 report 

118  

6 RSMC Tropical Cyclone Report No. 1/2010 20  

7 Daily Districtwise Normal of Met Parameters 75 5 CDs 

8 High resolution daily gridded rainfall data (50  to 50 )  5 CDs 

9 Monsoon Monograph Vol. 1 1  

10 Aeronautical Climatological Summaries - Jaipur 60  

10 Aeronautical Climatological Summaries - Varanasi 60  

11 Met. Monograph Synop. Mete. No. 11/2010 75  

12 Development of empirical hybrid forecast for Indian 

monsoon rainfall NCEP Clim Forecast System 

75  

13 Monsoon 2009 150  

14 Manual for policies and procedures for purchase of 

goods 

50  

15 Radiation forms 10000  

16 The Indian Astronomical Ephemeries 2011 30  

17 Climatological normals 1961-1990 3  

18 Climatological normals 1971-2000 2  

19 Annual Climate Summary 2009 50  

20 Met Monograph Cyclone Warning No. III/2009 50  
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21 Mausam Manjusha 800  

22 Monthly Normals Radiosonde/Radiation 1971-2000 34  

23 Rainfall, Temp Districtwise gridded data  40 CDs 

24 Standered Brief  7  

25 Rashtriya Panchang (Sunset, Sunrise, Moonset, 

Moonrise) 

100  

26 Rashtriya Panchang 8000  

27 Pocket Diary ( Agrimet) 1000  

28 INSAT-3D-2010( Product Catlog) 100  

29 Inspection report SW June-September  2010 500  

30 Climate profile of India 60  

31 Annual Report 2009 40+50  

32 New Year Greeting Card 1840  

33 Monthly Normal Rawin Wind 15  

34 Monsoon Monograph 12  

   35 Manual of Hydro Meteorology 10  

36 Monsoon 2010 55  

 
14. Training   

 
a)  Imparted by division 
 

 Training for  handling, taking observation, tabulation, dissemination of data 
using Microtop  II Sunphotometer  for Aerosol Optical Thickness  over 
Antartica was imparted to  IMD officers  of  30th Antarctica expedition. 

 
 Facilities were provided for Two students  of  M.Sc – II Environmental 

Science of  Birla College of Arts, Science and Commerce, Kalyan, Pune at 
Air Pollution Laboratory,  Pune,  for  completion of  Dissertation work.  

 
 Dr. Jayanta Sarkar, Scientist ‘E’ delivered lectures on Drought and Crop Yield 

Forecasting for the following programmes.  

i. Agromet Core Course on 21-22 June 2010. 

ii. Training program on “Early warning of Hydro-Meteorological Disaster” jointly 

organized by the SDMC, New Delhi and INCOIS , Hyderabad for the 

participants from the SAARC countries on 18-8-2010. 

iii. Foreign Trainee’s course organized by the Agrimet Div., Pune on 14th 

December,2010. 
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iv. Training course organized by Division  of Agricultural Meteorology, IMD Pune, 

from 15th February to 7th March, 2011. 

v. Workshop on implementation of forecasting agricultural output using space agro-

meteorology and land based observations (FASAL) during 15-16 Sept. 2010, at 

DDGM (Agri) , Pune. 

vi. FASAL project held in IMD, New Delhi on 27th January 2011. 

 
  
Undergone by division      
 

 Sri. V.K.Soni, Meteorologist Gr I undergone training on, ”Air Quality Forecasting 
at  IITM”, Pune during 7 -10th June 2010. 

 Dr. J. Sarkar, Scientist ‘E’ participated in the Trainer’s Training course held at IMD 

office, Pashan, Pune, 26-30 July 2010. 

 Shri.  O.  P.  Sreejith,   Met.  I   attended   training   for    project assistants under ERFS 

project during 15 to 23 November 2010 at CAS, IIT, Delhi. 

 Shri. S. D. Raskar,  S.A.  attended  a  training  on  “Establishment    of National 

knowledge Network (NKN) connecting the Autonomous institutions/sub-ordinate offices/ 

attached offices of MoES in High Bandwidth” organized by NIC at National Informatic 

Centre (NIC – HQ) Block A, CGO Complex, Lodi Road, New Delhi from 1- 5 March 

2011. 

 Shri. O. P. Sreejith, Met. I  and Shri. L. G. Shripad,  A.M. II attended a training on 

“Various aspects of Climate Forecast System (CFS V2.0)” held at IITM, Pune during the 

period from April 11-15, 2011 under the Monsoon Mission Programme.  

 Shri. G. K. Sawaisarje, Met-I   attended a DOPT sponsored training on `Experimental 

LearningTools' from 24.1.2011 to 28.1.2011 at ISTM, New Delhi. 
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15. Foreign Visits 

1. Attended Sixth Session of the Forum on Regional 
Climate Monitoring Assessment and Prediction for Asia 
( FOCRA II ) from 6th to 8th  April 2010 at Beijing, China 
 

Shri. A.K.Srivastava 
Scietiest “E” 

2. Attended first CBS meeting of Inter Panel Expert Team 
on Metada and Data Interoperasbility held at Geneva, 
Switzerland during 27-29 April 2010 
 

Shri A.K. Jaswal, Director 

3. Attended the WMO/UNISDR (United Nations 
International Strategy for Disaster Reduction) Expert 
Group Meeting on ‘Agricultural Drought Indices’ held at 
Murcia, Spain, during 2-4, June 2010. 
 

Dr. Jayanta Sarkar, 
Scietiest “E” 

4. Attended “Targeted Training Activity (TTA):  Statistical 
method in seasonal prediction”, as an IMD Expert, held 
at Trieste, Italy during 2-13 August 2010. 
 

Shri. A. K. Srivastava, 
Scientist ‘E’ 

5. Attended the SAARC Workshop on “Drought Risk 
Management” held at Kabul, Afghanistan, 8-9 August 
2010 and presented a paper on ‘Drought Monitoring and 
Early Warning in India’ 
 

Dr. Jayanta Sarkar,  
Scietiest “E” 

6. Deputation to Tokyo Japan for the factory training of Sky 
Radiometer as a part of Aerosol monitoring network at 
M/s Prede Co. Ltd., Japan, during 29th Aug to 10th Sept. 
2010 

Shri V.K. Soni, Director 

7. Attended and   presented  Country Report from India in 
the Drought Risk Case Study Review Meeting hosted by 
the NOAA on behalf of WMO (World Meteorological 
Organisation)/UNISDR (United Nations International 
Strategy for Disaster Reduction) at  Boulder, Colorado, 
USA, September 27- 29, 2010 
 

Dr. Jayanta Sarkar, 
Scietiest “E” 

8. Attended, the Indo-China joint Workshop on Mountain 
Ecosystems  on 29th Sept  2010 at Beijing, China.’   

 

Shri. A. K. Srivastava, 
Scientist ‘E’ 

9. Attended Sub Group Meeting of Climate Application and 
Services (WGCCA-CAS) in Daegu, Republic of Korea 
from 30th November to 2nd December, 2010. 
 

Shri. A. K. Srivastava, 
Scientist ‘E’ 
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16. Participation in Seminars / Symposium / Workshop / Meeting 
 
Sr. 
No. 

Meeting / Workshop Officers attended 

1. South Asian Climate Outlook Forum – 1 (SASCOF - I) 
meeting held at Pune during 13-15 April,2010. 

Dr. D.S.Pai, Sci ‘E’,  
Dr. A.K. Srivastava, Sci. `E’;  
Dr. P.Guhathakurta, Sci ‘E’,  
Shri N.T. Niyas, Met. I and   
Shri. O. P. Sreejith, Met. I 
 

2. A media workshop on “Communicating weather and 
climate information held at IMD New Delhi on 14th May 
2010 
 

Dr. D. S. Pai, Sci ‘E’ 

3. Seminar ‘TROPMET 2010’ on  “Advances in Weather &  
Climate Services” held at Kolkata during 19-21 May,  
2010 
 

Dr. Jayanta Sarkar, Sci “E”,  
Dr. T.P.Singh, Director 
 

4. SERC School on `Ocean Atmosphere Interactions
and Global Change'  held  at Department of Meteorology 
and Oceanography, Andhra University, Vishakhapatnam 
during 14.7.2010 to 3.8.2010. 
 

Shri. G.K. Sawaisarje, Met-I  

5. One day meeting on Indo – Japan collaboration on 
Aerosol Research at New Delhi on 11.8.2010 

Shri. V.K.Soni, Director 

6. Attended and delivered a talk in the Workshop on Global 
Warming' organised by Samata Darshan Pratishthan, 
Barshi on 28 to 29.8.2010 
 

Dr. G. Krishnakumar, 
Scientist ‘E’ 

7. Presentations in the meeting on CLISYS implementation 
attended by French Scientists at IMD,  Pune on 29th 
November 2010 
 

Dr. G. Krishnakumar, Sci. `E’ 
Dr. A.K. Srivastava, Sci. `E’; 
Dr. D.S.Pai, Sc ‘E’,  
Dr. P. Guhathakurta, Sc. `E’ 
Dr. Jayanta Sarkar, Sc. “E” 
Smt. P.G. Gore. Sc ‘E’ 
Shri. V.K. Soni, Director   
Shri. I. J. Verma, Director 
Dr.T.P. Singh. Director. 
 

8. A brainstorming workshop on “Review of performance of 
southwest monsoon 2010” held at New Delhi during 9-10 
December 2010 

Dr. D. S. Pai, Sc ‘E’ 

9. Attended and presented a paper in the International 
Conference in Geophysical Sciences : Energy, Climate 
Change and Evolution of Human Society, at Banaras 
Hindu University, Varanasi. During 21-23 Dec. 2010 
 

Dr.T.P.Singh. Director. 

10.  CTCZ meeting and  meeting to discuss on aircraft 
proposal on 23 and 24 .12.10, IITM, Pune 
 

Shri. V.K.Soni, Directtor. 
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11. AMR Meeting held at Nagpur on 17th February 2011 Dr. A.B. Mazumdar, ADGM(R); 
Dr. A.L. Koppar,DDGM(C);  
Dr. P. Guhathakurta, Sc ‘E’;  
Dr. D. S. Pai, Sc ‘E’ 
 

12 Two days workshop on “Towards the Era of Probabilistic 
predictor from days to Decades” organized by MoES at 
India Habitat Centre, New Delhi from 22 to 23 February 
2011 

Dr. D.S.Pai, Sc ‘E’;   
Dr. A.K. Srivastava, Sci. `E’;  
Shri N.T. Niyas, Met. I      
Shri. O. P. Sreejith, Met. I 
 

13 Seminar on “Indian North East Monsoon and Recent  
Advances and Evolving concepts (INEMEREC-2011)”  
organized by IMD, Chennai from 24 to 27 February 2011 

Dr. D. S. Pai, Sc ‘E’ , 
Dr. G. Krishnakumar, Sc. `E’ 
Shri. G. Sawaisarje, Met-I  

14. Participated and  made  a presentation in the Indo-US  
workshop  on “ Agro-climatological  and water resource  
availability  modeling  for  agricultural management” held 
at New  Delhi,  22-23  March,  2011 
 

Dr. Jayanta Sarkar, Sc “E” 

15 Optimization of RSRW Network,  meeting at IMD, New 
Delhi, March 2011 

Shri. I.J. Verma, Director 
 

16 Second Meeting of South Asian Climate Outlook Forum 
(SASCOF), was organized by IMD/IITM  during 13-15 
April 2011 at IITM. It was  preceded by “A Capacity 
Building Training Workshop” as a part of SASCOF-2 
meet during  8-12 April 2011 at IMD Pune. Senior 
IMD/IITM Officers, Experts from National Scientific 
institutes, Retired Scientists from IITM & invitees from 
USA, Japan & France delivered lectures in the meet. 
 

Dr. A.K. Srivastava,  
Dr. P.Guhathakurta,  
Dr. D.S. Pai,  
Shri N.T. Niyas and  
Shri O.P. Sreejith  
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SOUTH ASIAN CLIMATE OUTLOOK FORUM (SASCOF – 2)  
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17. Research Papers / Reports published 
 

S.No Name of Paper Author Publication 
1 Impact of MJO on the 

intraseasonal variation of the 
summer monsoon rainfall over 
India 

Pai. D.S., Jyoti Bhate, 
O.P.Sreejith and 
H.R.Hatwar 

Climate Dynamics, V 36, N 1-
2,41-55,DOI:10.1007/s00382-
009-0634-4,  2011 
 

2. District-Wise Drought 
Climatology Of The Southwest 
Monsoon Season over India 
Based on Standardized 
Precipitation Index (SPI) 
 

Pai. D.S., Latha Sridhar, 
Pulak Guhathakurta and H. 
R. Hatwar 

Nat. Hazards, I 
DOI10.1007/s11069-011-
9867-8, 2011 
 

3. Evaluation of long-term changes 
of solar radiation in India 
 

Soni, V. K., G. Pandithurai 
and Pai, D. S., Int. J. Climatol., DOI: 

10.1002/joc.2294, 2011 
4. Present Operational Long Range 

Forecasting System for 
Southwest Monsoon Rainfall 
over India and its Performance 
During 2010 
 

Pai, D. S., O.P.Sreejith, S. 
G. Nargund,  Madhuri 
Musale, and Ajit Tyagi 

Mausam, V62, N2, pp179-
196, 2011 

5. District-Wise Drought 
Climatology Of The Southwest 
Monsoon Season over India 
Based on Standardized 
Precipitation Index (SPI) 
 

Pai. D.S., Latha Sridhar, 
Pulak Guhathakurta and H. 
R. Hatwar 

NCC Research Report 
No.2/2010, IMD, Pune, 2010 

6. Global and Regional Circulation 
Features in Monsoon 2010: A 
Report (Editors: Ajit Tyagi,  and 
D. S. Pai) 
 

Pai, D. S. and O. P. Sreejith IMD Met. Monograph No. 
Synoptic Meteorology No. 
10/2011, 

7. Verification of the operational 
and experimental Long Range 
Forecasts in Monsoon 2010: A 
Report (Editors: Ajit Tyagi, H. R. 
Hatwar and D. S. Pai) 
 

Pai, D. S. and O. P. Sreejith IMD Met. Monograph No. 
Synoptic Meteorology No. 
10/2011, IMD, Pune, 2011 
 

8. Changes in extreme rainfall 
events and flood risk in India 
during last century 

P. Guhathakurta, O.P. 
Sreejith and Preetha A. 
Menon 

Journal of Earth system 
science,120, No.3,  June 11, 
359-373 

9. A study on recent changes in 
monthly, seasonal and annual 
evaporation at selected locations 
in India. 
 

I. J. Verma, H. P. Das and 
V. N. Jadhav 

Mausam, 62,1, (Jan. 2011) 

10. Thunderstorms over a Tropical 
Indian Station, Minicoy : Role of 
Vertical 
Wind Sheer 
 

Choudhari H.S., Sawaisarje 
G.K., Ranalkar M.R. and 
Sen P.N. 

Journal of Earth System and 
Science, 119, No. 5, 
pp. 603-615, 2010 
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11. Recent winter warming over 
India – spatial and temporal 
characteristics of monthly 
maximum and minimum 
temperature trends for January 
to March  
 

A. K. Jaswal Mausam, 2010,  Vol. 61,  No.
163-174. 

12. Recent trends in meteorological 
parameters over Jammu and 
Kashmir   
 

A. K. Jaswal and G. S. 
Prakasa  Rao 

Mausam,2010, Vol. 61, No. 
3, 369-382. 

13. Changes in total cloud cover 
over India based upon 1961-
2007 surface observations 
 

A. K. Jaswal Mausam, 2010, Vol. 61, No. 
4, 455-468. 

14. Review Article entitled, ”Tropical 
cyclones and climate change”  

 

Thomas R. Knutson,  John 
L. McBride,   Johnny  Chan, 
Kerry Emanuel, Greg 
Holland, Chris Landsea, 
Isaac Held, James P. 
Kossin, A.K. Srivastava and 
Masato Sugi 
 

Nature Geoscience, Vol.3 
March 2010. 

15. District-wise Drought 
Climatology of the Southwest 
Monsoon Season over India 
Based on Standardized 
Precipitation Index (SPI) 
 

D.S.Pai, Latha Sridhar, 
Pulak Guhathakurta and H. 
R. Hatwar 

National Climate Centre 
(NCC) research report RR 
No. 2/2010 

16. Mapping of Drought Areas over 
India  
 

P. G. Gore, Thakur Prasad 
and H. R. Hatwar 
 

NCC Research Report  
12/2010 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 34

 

Publications: 

Marine Climatological Summaries for the Indian Area of responsibility are compiled and 

published.  Tabular form of annual summaries were prepared for the period 1961 to 

1970. Following the recommendation of the WMO Commission for Marine Meteorology 

at its eighth session held in 1981, chart form of the Decadal Summaries for the decades 

1971-80 and 1991-2000 were published. Surface Marine Climatological Atlas 1961-90 

was also published. Pentadal Marine Climate  Summaries Charts 2001-2005 was also 

published. 
 

“Monthly Normals of Radiosonde and Radiowind for Indian Stations (1971- 2000) - 0530 

IST ” 

In this publication data has been updated for the period 1971 to 2000 for 35 Indian 

stations for 0000 UTC (0530 IST). The publication contains mean as well as extreme 

values of Upper Air parameters (pressure, temperature, dew point, wind direction & 

velocity) up to 35 km altitude. 

 

      

 

 The “ Climate of Himachal Pradesh” has been published in the year 2010.  
Annual Monsoon Summary for Southwest Monsoon 2010 

18. 
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19. Research Products: 

 
High Resolution Daily Gridded Rainfall Products  
 

IMD has long time series of station rainfall data in its archive.  These data are 

archived at National Data Center (NDC) of IMD, Pune.  Based on these basic data, LRF, 

Pune has recently produced high resolution gridded rainfall data products which are 

available for researchers. 

   

(i)  1oX1o Gridded daily rainfall data  
The first version of this data for the period 1951-2003 was released in 2005. The 

daily grid point rainfall data at 1oX1o, latitude X longitude grid over the Indian main land 

region were prepared from 1803 rainguage stations using the Shepard’s interpolation 

method.  As there were many data gaps especially over the northern parts of India, the 

grid point data were recomputed later using improved station network.  For the new 

analysis more number of stations from northern parts of India was considered and thus 

making the total number of stations to 2140 from1803 stations.  As of now the, the data 

computed using improved station network are available for the period 1stJan1971-31st 

March 2011.   

 

LRF Division has also prepared a separate 1oX1o Gridded daily rainfall data based 

on 1384 stations for 104 years (1901-2004) to enable climate change and variability 

studies over Indian region.   

 

(ii)  0.5o X 0.5o Gridded daily rainfall data  

For preparing this data set, daily rainfall observations from 6076 stations were 

used. Unlike the case of 1oX1o Gridded daily rainfall data sets, varying rainguage network 

was used to prepare this data set. The data from all the stations were not available during 

the entire period. However, at any given day, observations from about 3500 stations on an 

average were available for interpolation to the regular grid. Standard quality controls were 

performed before carrying out the interpolation. The main aim of creation of this data was 

to support the mesoscale meteorological studies. As in the case of 1oX1o Gridded daily 

rainfall data sets, Shepard’s method was used for interpolation. The directional effects 

and barriers were also included. The data are available for the period 1stJan1971-31st  

March 2011.   
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Climate Normals : Recently, NDC has prepared the Climatological normals for the period 

1961-1990 and supplied to all MC/RMCs. The extremes of temperature and rainfall in 

respect of about 435 stations up to 1990 have been already prepared and made available 

on IMD website.  In addition month-wise the same are being updated after consolidating 

the data received from different offices.  

 

 
Rainfall normal : This year new rainfall normals for the  

period 1951-2000 are prepared to replace the old  

normals based on the period 1941-90.  

These normals are computed for all the                                                                  

stations, 641 districts, 36 sub-divisions and  

India as a whole for months, seasons  

and annual. The normals are made operational  

by the department from 1st January 2011.  

 

 

Rainfall data products: So far there is no long period district rainfall series available at 

India Meteorological Department. New monthly rainfall series for 641 Districts for the 

period 1901-2009 has been prepared. Subsequently monthly rainfall series for the 36 sub-

divisions are worked out from the district series by district area weighted method and also 

all India rainfall series from the sub-division series. 
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NCC Data Products: 
 

a. High Resolution Daily Gridded Rainfall (10x10 & 0.50x0.50 )/Temperature data 

(10x10).  

b. Climatological Normals for the period 1971-2000 for 417 meteorological stations 

under IMD network. 

c. Pentad Normals for Max/Min temperature, Pressure and Relative Humidity. 

d. ‘Climate Diagnostic Bulletin of India’ on monthly and seasonal scales since March 

1996. 

e. Annual Monsoon summary since 2004.  

20.  Infrastructure  
• The internet facilities at IMD offices of Shivajinagar premises were upgraded from of                  

1 Mbps to 20 Mbps and the user connections for research and administrative activities 

were doubled from 150 to 300.  

• An additional 100 Mbps internet line was implemented under National knowledge 

Network (NKN) mission project of Government of India. 

 

21. Award and Honours 
Dr. D. S. Pai, Sc – E was awarded Certificate of Merit for the outstanding Contribution in 

the field of Atmospheric sciences for the year 2010-2011. 
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22. Future Plans   
 
1. LRF plans  
i) Improvement of the existing operational models. 

ii)  Development of dynamical model forecasting system for all the seasons for both temperature 

and rainfall. 

iii) Establish coupled model system using International and National collaboration. 

iv) Forecasts at smaller regions (districts / subdivision-wise) using statistical downscaling and 

recalibration techniques. 

v)  Development of operational forecasting system for intra-seasonal variability of      monsoon 

rainfall. 

vi) Extend LRF services to entire South Asia  

vii)  Preparation of daily rainfall at very high resolution spatial grid of 0.250 X 0.250
.  

       

2.   Proposed publications/ Summaries 

 Preparation of the publication ‘ Climate of Jharkhand ‘. 

 Preparation of Aerodrome Meteorological Summaries for the period 2006-2010 for  

      6 aerodromes viz. Nagpur, Thiruchirapalli, Safdarjung, Mangalore, Belgaum, Agartala. 

 To bring out the publication for Disastrous Weather Events 2009 and 2010. 

 To bring out report on ‘Monsoon 2011’. 

 Monthly Normals of RAWIN Winds Based on Morning and Evening Data 
     (1971 -2000). 
 Monthly Normals of Radiosonde and Radiowind for Indian Stations  

(1971-2000) – 1730 IST. 
 Upper Air Climatological Atlas of India 
 Updated rainfall atlas of India ( 1951-2000 ) 
  Compilation of historical long range forecasts issued by IMD. 

 Preparation of Marine Climate Atlas for the period 1951-2000 

 

 
3.       Research programmes / projects 
 

(i) Impact of Indian Ocean on the weather and climate over Indian region 

(ii) Air-sea interaction over Indian Ocean 

(iii) Trends in the various marine parameters over Indian Ocean  

(iv) Preparation of marine climate summaries for the period 2001-2010. 

(v) Preparation of 1°X 1° gridded SST normals for the period 1951-2010. 
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(vi) Preparation of daily gridded SST over Indian Ocean region by merging ship and 

buoy data.  

(vii) The study of basin hydrology for major river basins of India. 
 

(viii) Augmentation of existing 10 GAW network to 20 stations in different ecosystems. 

A proposal to establish nine new precipitation chemistry stations has been sent to 

HQrs. 

(ix) Construction of Air Pollution Laboratory at CAgMO, Pune.   

(x) Project work in association with School of Artillery, Devlali, Nashik; 
viz. A “Rough and Ready” Method of Deducing “Meteors” for Artillery Fire. 
 

(xi) A study entitled “Drought over India during Monsoon-2009 – Analyses based on 

Standardized Precipitation Index (SPI)” in collaboration with two students from the 

Department of Statistics, University of Pune.    

(xii) Proposal to take project under Special Climatological Studies. 

  

4.      Plans for Climate Data Management 

Data Rescue Scheme :  

 The main aim of this scheme is to digitize all the available climatological data 
which are in paper form and put them in easily accessible and presentable format. 
This involves mainly data keying and keeping scanned images of the data sheets. 
Till  now,  M/s CMC Ltd. has completed data entry work of 2.91 crore records and 
IMD has validated 1.99 crore records. 

 Digital Photography of Analysed Weather Charts 

A large number of analysed weather charts are available in IMD’s archives. These 
weather charts are suitably bound and kept at a safe place.  With the passage of 
time these charts have become faint and brittle.  It is therefore, essential that these 
charts are transferred onto digital media for permanent archival and easy referral 
as early as possible.  Once these charts are transferred and stored on digital 
media they could be made available for reproduction as well as re-analysis as and 
when desired.  Already 4.5 lakh charts have been digitally photographed and 
made available on DVD and NAS STORAGE WITH ACCESSIBILITY FROM A 
REMOTE USER.  The charts are available at http://210.212.173.104. 
 

 Preparation of Rainfall Data Series for the neighbouring countries as per data 
available in NDC. 
 

 Digitisation of autographic Charts : 

IMD has about 12 lakhs autograph charts located in various RMC / MC s which 
are required to be digitized under the scheme of Data rescue for permanent archival and 
use by operational forecasters and researchers and scientists. During 2010-11, DGM has 
approved a pilot project of development of software for the autographic charts data  
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extraction from 16,425 charts of 3 types’ viz. thermograph, hygrograph and barograph. 
The MoU (Memorandum of Understanding) was signed between M/s SAMEER and IMD 
on 25th August 2010 and a meeting was held on 8th and 9th Sept. 2010 between IMD and 
M/s SAMEER regarding the Preliminary Design Review Meeting.  The pilot project is likely 
to be completed by middle of 2011-12. 

 
With the introduction of CliSys system in 2010 at NDC, facilities are upgraded and 

real - time  data archival is accomplished. A Powerful meta-data system is now available 
along with enhanced processing, production and supply tools that will help in a fast and 
large data supply in the customized and tailor-made fashion, to the users. 
 

 


