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IMD and Disaster Mitigation

• India Meteorological Department was 
established in 1875 with a mandate to issue 
warnings about tropical storms and 
Monsoon rains.

• IMD has grown and expanded the forecasting 
/ warning and monitoring activities in various 
fields like Agriculture, Climatology, Weather 
Forecasting, Civil Aviation, Seismology, 
Environment , Hydrometeorolgy including 
flood forecasting.    



Hydrological and Meteorological Data 
Collection   Network

India Meteorological Department

SURFACE OBSERVATORIES NETWORK
• Surface Observatories 559
• Aviation Current Weather Observatories            7 1
• High Wind Speed Recording Stations                   4
• INSAT-based Data Collection Platforms            10 0

Hydro meteorological Observatories      701             
• Non-Departmental Raingauge Stations:-
• Reporting – 3540
• Non-Reporting                                          5039



S- Band Cyclone Detection Radars 
-11



The No. of Raingauge stations and catmentwise
availability of Rainfall Data

5974157865913261498913Total

92430162517
Streams of Assam ,Tripuraand
Manipur

462351323Thar Parkar Desert

2441377227062RiverBrahmputra and Tributories

1288509160266231122River Ganga and Tributories

700118133167154128River Mahanadi and Tributories

38172491137176River Godavary and Tributories

88614631181387141River Krishna and Tributories

106532447256257181River Cauvery and Tributories

2364929754934River Indus and Tributories

103632098217252149Rivers flowing in Arebian Sea

Total76-10051-7526-5011-25 1 - 10

River Catchments



Meteorological Information Available 
on IMD’ S Web Site ( www.imd.gov.in )

INDIA METEOROLOGICAL DEPARTMENT
• All India Daily Weather Report

Current Weather Observations

Main Features of Today's Weather

All India Weekly Weather Report
• Latest Press Release
• Weather  Charts

Doppler RADAR Products
• Cyclone Page
• Climate  Normals

• Doppler Radar Products
• Satellite Imaginaries and derived products



MODERNIZATION PLAN

• IMD has proposed to install
3500 Satellite linked ARGs
1000 Satellite linked AWS

5 GPS
55 Doppler Weather Radars
5 Wind Profilers

in coming 5 years.



• Hydrometeorological Disasters



Hydrometeorological Disaster

Hydrometeorological Disasters are 

Droughts 
Floods 

Hailstorm, 
Heavy rains

Snowfall
Avalanches.

However Droughts and floods have potential 
of causing relatively large scale damage .



Drought and Floods

Annual featureNot relatively that frequent

May be a direct cause of loss 
to life and property.

Though starvation deaths 
are now a days rare, cause of 
immense hardships

Affect areas / population near 
river banks

Affect larger areas / 
population

Flood warnings can be 
effectively issued.

Effective Prediction / 
warnings difficult

May last for few daysLinger for season or year

Mainly due to excess RainfallResult of scanty Rainfall

FloodsDrought
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Droughts

• DROUGHT IS A SITUATION OF SIGNIFICANT 
WATER SHORTAGE.

DROUGHT MAY BE DUE TO INSUFFICIANT  
RAINFALL OR INCREASE IN WATER 
DEMAND

• DROUGHT AFFECTS POPULATION SPREAD 
OVER LARGER AREAS FOR LONGER 
PERIOD OF TIME.



• DROUGHT AFFECTS 
• WATER RESOURCES,
• AGRICILTURE, 
• ENVIOREMENT,
• HYDRO POWER GENERATION AND ULTIMATELY   

ECONOMY.

• DROUGHT MAY RESULT INTO EXCEPTIONAL 
STARVATION DEATHS BUT

• LARGE SCALE MIGRATION IS COMMON 
RESULTING INTO ECONOMICAL LOSS TO 
INDIVIDUAL, MALNUTRITION, EPIDEMICS AND 
SOCIO-ECONOMICAL STRESS DUE TO MIGRATION 
PROBLEM. 



CLASSIFICATION OF 
DROUGHTS

• METEOROLOGICAL DROUGHT

AGRICULTURAL DROUGHT  

HYDROLOGICAL DROUGHT    and 

SOCIO ECONOMICAL DROUGHT
.       



• ALL THEASE DROUGHTS ARE INTER 
DEPENDENT AND MAINLY CAUSE DUE TO 
INADEQUATE RAIN.

• HOWEVER ALL THESE DROUGHTS NEED 
NOT OCCURE SIMULTANEOUSLY. 

• THE COMMENCEMENT AND CONCLUSION 
TIME OF DROUGHT IS UNKNOWN.
DROUGHTS ARE INFERRED FROM 
CONSEQUENCES.



CRITERIA OF METEOROLOGICAL DROUGHT 

in  INDIA

• WHEN RAINFALL OF SOUTH WEST MONSOON 
SEASON IS LESS THAN 75% OF NORMAL RAINFALL
FOR DISTRICT/MET sub DIVISION ,THAT AREA IS 
TAKEN TO BE UNDER DROUGHT CONDITION.

• WHEN RAINFALL IS IN BETWEEN 50 TO 74% OF 
NORMAL SEASONAL RAINFALL THE AREA IS 
UNDER MILD DROUGHT CONDITION.

• WHEN SAME RAJNFALL IS BELOW 50% OF 
NORMAL,  AREA IS UNDER SEVERE DROUGHT
CONDITION.



IMPORTANT DROUGHT EVENTS
INDIA

• THE DROUGHT YEARS that is WHEN 20% OR MORE 
AREA OF THE COUNTRY SUFFERED FROM 
DROUGHT(rainfall < 75% of normal) SINCE 1801 AD 
ARE

1801, 1804, 1806, 1812, 1819, 1825, 1832, 1833, 1837, 
1853, 1860, 1862, 1866, 1868, 1873, 1877, 1883, 1891, 
1897, 1899, 1901, 1904, 1905, 1907, 1911, 1918, 1920, 
1939, 1941, 1951, 1965, 1966, 1971, 1972, 1974, 1979, 
1982, 1987 and 2002.



• THERE ARE 39 DROUGHT YEARS SINCE 
1801 INDICATING RECCURANCE INTERVAL 
OF @ 5 YEARS.

• THERE ARE 4 OCCASSIONS WHEN 
DROUGHT CONTINUED FOR 2 YEARS AND 9 
INSTANCES WHEN DROUGHT RECURRED 
IN ALTERNATE YEARS.

• THE AREA OF @  511300 SQ. KMS IS 
DROUGHT PRONE.



Severe Drought Events in India

-43292002

-45501987

-38451979

-35471972

- 36411965

- 49711918

%DEPARTURE 
OF RAINFALL IN 

AFFECTED 
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AFFECTED

YEAR



Recurrent Interval of Drought

13VERY RARE

1315 – 20 YEARS

1810 – 15 YEARS

475 – 10 YEARS

9< 5 YEARS

% AREA OF THE 
COUNTRY

REURRENT INTERVAL 



% Area of the country under Drought
(District as unit as Unit , Period 1979-2007 )

17.715.22.5SW Monsoon 
2008

8.3(1988)0(1988)8.3 (1988)Minimum

58.6
(1987)

23.7(2002)51. 2(1987)Maximum

23.73. 220. 5Average

TotalSevere DroughtModerate 
DroughtMeteorological 

Drought



• In short, even the SW Monsoon is good one can 
expect @ 8% area reeling under drought while even 
in bad Monsoon one can expect  1% area under 
Excess rains.

or we should not expect country as as whole 
totally free from Drought or Excess Rain in 
any single occassion.



% Area of country vulnerable to continuous 
drought seasons 

(1979-07)

38� 1

312

193

84

4> 4

% Area of county Max.No. of 
Continueous droughts 
(SW Monsoon seasons)



No. of Simultaneous occurrences 
of Drought and Excess rain 

situation  

1
2006

Country0Rayalseem
a

1Kokan
&Goa

0himachal0Jharkhand

0J&K0Telangana0Saurastra
& Kutch

1Punjab0Orrisa

0Kerala1Coastal AP0Guj.1Harayana , 
Chd, Dlh

1Gangetic
WB

1SI Kar0Chhatisgar
h

0E.MP2Uttarakha
nd

1SHWB & 
Sikkim

1NI Kar0Vdharbha1W.MP1W.UP2NMMT

0Coastal 
kar

0Marthwada1E.Raj1E. UP1Assam 
&Meghala
ya

1Tamilnadu3Madhya 
Mah

1W. Raj.0Bihar2Arunachal



Drought Monitoring

India Meteorological department brings out rainfall 
summary every week for Districts , Met sub 
Divisions and country as a whole comprising of 

Actual rainfall and
Its departure from normal

both for week and period commencing from start of 
season up to end of that week. The summary is in 
both tabular and in form of rainfall maps.





DROUGHT PRONE AREAS OF 
INDIA



IMPACT OF DROUGHTS ON RIVER 
DISCHARGE/RESERVOIR STORAGE

• THE METEOROLOGICAL AND HYDROLOGICAL 
DROUGHT RESULTS INTO INCREASE IN WATER 
DEMAND.

• THE RESERVOIR STORAGES GET DEPLATED AT 
MUCH FASTER RATE.  REPLENISHMENT OF SAME 
IS PRACTICALLY NEGLIGIBLE.

• HYDROLOGICAL DROUGHT EXERTS STRESS ON 
GROUND WATER RESOURCE RESULTING INTO 
DECLINE IN GROUND WATER TABLE . 



• DURING THE DROUGHT YEARS OF 1987 &2002 
THE RESERVOIR STORAGE AT THE END OF 
SOUTH WEST MONSOON  DECLINED TO 52 % & 
50 % RESPECTIVELY OF DESIGN CAPACITIES 
WHICH IN NORMAL MONSOON YEARS IS @ 70%
OF DESIGN STORAGE.

• THERE IS A FALL OF MORE THAN 4 M IN 
GROUND WATER TABLE IN LAST 20 YEARS IN 
DROUGHT PRONE AREA.



Future Action Plans of IMD

• DEVELOPING LONG RANGE and MEDIUM 
RANGE  RAINFALL FORECAST MODELS for 
COUNTRY and DOWNSCALING of SAME to 
MET SUBDIVISION and then further .



WATER REQUIREMENT FOR 
DIFFERENT USES (CU KMS) IN INDIA

1180850
CU 

KMS)

710   
1080

629
=

TOTAL                                                           
(UTILISABLE 

WATER

76504236EVAPORATION

201050ECOLOGY

7033199POWER

81673730INDUSTRY

111624330.2DOMESTIC

807618557524IRRIGATION

YEAR           
2050

YEAR           
2025

YEAR         
2010

YEAR           
1997-
1998

USE



• As demand of water is continuously 
increasing and expected to overtake 
the maximum potential of utilizable 
water by 2050, India is heading towards 
water scarcity .



Floods



FLOODS

• WE USE THE TERM FLOOD TO EXPRSS 
SOMETHING THAT IS
ABUNDANT IN QUANTITY, UNCONTROLLABLE 
AND DYNAMIC .

• WHEN IT IS RELATED TO RIVERS FLOOD  MEANS  
OVERTOPPLING  OF  BANKS  OF  RIVER  BY  
RELATIVELY  HIGH  DISCHARGE THAT 
INUNDATES  ADJOINING  AREAS WHICH  ARE  
OTHERWISE  DRY.

• THE FLOOD FURY NEED NO ELABORATION



• It is estimated that in past 50 years 
India had lost assets of Rs. 75000 
crores and human lives in tune of 
65000. 



STRATEGIES OF FLOOD
MANAGEMENT

STRATEGIES OF FLOOD MANAGEMENT ARE 
CLASSIFIED AS 

• STRUCTURAL AND NON- STRUCTURAL.

• NON STRUCTURAL MEASURES ARE
FLOOD FORECASTING AND WARNING, FLOOD 
PLAIN ZONING, RELIFE AND REHABILITATION 
ETC.

• FLOOD FORECASTING IS A DOMAIN OF
HYDROLOGISTS & METEOROLOGISTS.



IMD’ s Role in flood forecasting

• Accordingly in India flood warning activity is 2 tier 
amongst India meteorological Department and
Central Water Commission.

IMD is providing Quantitative Precipitation Forecast
through 10 Flood Meteorological offices to Central 
Water Commission, 

CENTRAL WATER COMMISSION Is framing FLOOD 
WARNINGS using QPF as input and issues the 
warnings. The flood warning is provided for 157 
flood prone cities.



FMOs YEAR OF 
ESTABLISHM
ENT

AREA 
(Sq.Km)

AGRA 1985 160918

AHMEDABAD 1974 213500

ASANSOL 1980 27465

BHUBNESHWAR 1974 236100

GUWAHATI 1975 192500

HYDERABAD 1977 548414

JALPAIGURI 1974 12650

LUCKNOW 1974 232200

NEW DELHI 1974 89022

PATNA 1973 227384

Locations of Flood Met Offices



Challenges of
Quantitative Precipitation Forecasting

• QPF NEED TO BE TIME AND LOCATION 
SPECIFIC. 

• The underestimation QPF and consequently 
of stage / discharge results into unexpected 
inundation while overestimation results into 
unnecessary displacement which is not 
taken kindly by the society.  



“FINE WEATHERMAN FOR BAD FORECAST”
SERGEI SHOIGU –RUSSIAN MINISTER

HINDUSTAN TIMES -26 APRIAL 2004

SHOIGU , EMERGENCY MINISTER 
(Russia) ,  IN IRKUTSK WHILE SPEAKING ON 
FLOOD ALERT SAID THAT HE WANTED
WEATHERMAN TO PAY THE PRICE FOR 
GETTING FORECAST WRONG BECAUSE IT 
LED TO EMERGENCY SERVICES BEING 
NEEDLESSLY CALLED OUT.



• Thus advanced techniques of 
Quantitative Precipitation Forecast
based on Hydro Dynamical models , 
statistical techniques downsized to 
catchment area of few hundred to 
thousands sq. km with enhanced lead 
time are being developed in IMD and in 
course will be made operational.



Use of Doppler Weather Radar for Flash 

Flood Forecasting

• The Doppler Weather radar has a range of 
500 km for cloud observation.

• The product like MAX_Z (Maximum 
reflectivity) is very useful in providing the
intensity of precipitation and the total rainfall 
associated with the clouds.

• The high reflectivity cloud approaching the 
locality can be tracked well in advance and 
warning of thunderstorm and heavy rains 
can be issued so as to take precautionary 
measures.  



TRENDS in PRECIPITATION  
EXTREMES over INDIA

• National Climate Centre of IMD

Research Report No. 3



EXTREME RAINFALL 
INDICES

• The following indices were considered for 
rainfall data of 100 stations having more than 
90 years data

% No. of stations having significant    +     -
Trend
Heavy Precipitation ( � 7.5 cms)Days 17        2

Very Heavy Precipitation ( � 12.5 cms) days              8         1

Highest 1 Day Precipitation                                     15        1

Highest 5 Day Precipitation                                 9         3



• The extreme rainfall indices have shown 
significant + ve trends over the west coast 
stations. It results into increase in seasonal 
rainfall over the area.

• Over Region 1 the trend of highest1 day 
rainfall is 2.43 mm /decade while that of 5 
days is 5.98 mm / decade. 

• + ve trends were observed over the region 
20ºN - 30ºN and 75ºE - 80ºE.



CONCLUSIONS

• IMD has a effective system of not only 
of collecting and processing quality 
meteorological data, but is competent 
to develop value added products
required for understanding the natural 
disasters.

• With mutual interaction IMD is and can  
effectively help Decision Makers / 
Planners to tackle the natural disasters. 



•


