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Table 1. Summarized effects of droughts sorted by continent from 1900 to 2004.

No. of events Killed Homeless Affected DamageUS$ (‘000)

Africa 459 1,046,394 48,000 314,238,582 4,472,093

Average per event 2,280 105 684,616 9,743

Americas 124 78 0 61,701,370 13,504,400

Average per event 1 0 497,592 108,907

Asia 164 7,761,408 20,000 1,789,441,014 14,810,976

Average per event 47,326 122 10,911,226 90,311

Europe 30 1,200,000 0 15,262,575 14,311,600

Average per event 40,000 0 508,753 477,053

Oceania 22 688 0 8,233,635 11,006,000

Average per event 31 0 374,256 500,273
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Table 2.  Occurrence, number of people affected and damages of droughts of India in 1900–2002.

Date Location (state, regions or districts) Numbers

July/2002 Uttar Pradesh, Madhya Pradesh, Rajasthan, Punjab, 300,000,000
Haryana, Delhi, Karnataka, Kerala, Nagaland, affected;damage:
Orissa, Chhattisgarh, Himachal Pradesh, Gujarat, US$910,721,000
Maharashtra, Andhra Pradesh, Tamil Nadu states

May/2001 New Delhi, Rajasthan, Gujarat, Orissa 20 deaths

November/2000 Mahasamund, Raipur, Kawardha, Rajnandgaon,
Durg districts (Chhattisgarh region)

April/2000 Gujarat, Rajasthan, Madhya Pradesh, Andhra 90,000,000
Pradesh, Orissa, Maharashtra affected; damage:

US$588,000 ,000

March/1996 Rajasthan

March/1993 Bihar, Orissa, Andhra Pradesh, Maharashtra, 1,175,000 affected
Gujarat, Madhya Pradesh, Uttar Pradesh, Karnataka

July/1987 Orissa 110 deaths

1987 Gujarat, Rajasthan, Orissa, Madhya Pradesh, 300 deaths
Andhra Pradesh, Maharashtra and 4 Union Territories 300,000,000 affected

11, April/1983 Kerala, Tamil Nadu, Rajasthan 100,000,000 affected

1973 Central 100,000,000 affected;
damage:US$50,000,000

1972 Central 100,000,000 affected;
damage:US$50,000,000

August/1964 Mysore 166,000,000 affected

1964 Rajasthan, center 500,000 affected

1942 Kolkatta, Bengal region 1,500,000 deaths

1900 Bengal 1,250,000 deaths
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Figure 1. A schematic description of a drought management cycle in India.
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Table 3. Composition and role of CWWG of the Ministry of Agriculture, Government of India.

Partners Tasks

Additional Secretary, Ministry of Agriculture Chairperson of the Group; promotes overall coordination

Economic & Statistical Adviser, MoA Report behavior of agro-climatic and market indicators

India Meteorological Department Rainfall forecast and progress of monsoonal conditions

Central Water Commission Water-availability monitoring in major reservoirs

Plant Protection Division Watch pests and diseases outbreak

Crop Specialists Crop conditions and production

Agricultural input supply divisions Supply and demand of agricultural inputs

Agricultural extension specialists Report on field-level farm operations

Ministry of Power Manage electrical power for groundwater extraction

Indian Council of Agricultural Research Technical input and contingency planning

National Center for Medium Range Weather Forecast Provide medium-term forecasts
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Table 4.   Details of CWWG monitoring and information management.

National- State- District- Field-
Parameters level level level level Communication mode

agencies agencies agencies agencies

A. Meteorological

Delay in the onset ofmonsoon W W D D Wireless/Fax/Telephone/e-mail

Dry spell during sowing W W D D Wireless/Fax/Telephone/e-mail

Dry spells during critical W W D D Wireless/Fax/Telephone/e-mail
  crop-growth periods

B. Hydrological

Water availability inReservoirs W W D D Wireless/Fax/Telephone/
e-mail/Written reports

Water availability in tanks/lakes F F F W Written reports

Stream flow F F F W Written reports

Groundwater level S S S S Written reports

Soil moisture deficit F F F F Written reports

C. Agricultural

Delay in sowing W W W W Wireless/Fax/Telephone/e-mail

Sown area W W W W Wireless/Fax/Telephone/e-mail

Crop vigor F F F W Written reports

Change in croppingpattern W W W W Wireless/Fax/Telephone/e-mail

Supply and demand of agricultural inputs W W W W Wireless/Fax/Telephone/
NICNET

D = Daily; W= Weekly;   F= Fortnightly; M= Monthly; S = Seasonal (Pre- and Post-rains)
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Figure 2. A flow chart of drought declaration process in Indian states.
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Figure 3. Components of drought monitoring and management in India.

Note: The federal and state governments have their own independent monitoring system and output
is shared at Federal and State Relief Commissioner level.
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Chronological details of declaration of drought by the states and initial response of federal
governments during the severe drought of 2002 due to failure of rains in July in India.

No. Name of the No. of Date of Date of Date of
state affected declaration memorandom visit of the

districts received federal team

1. Andhra Pradesh 22 01.08.2002 26.08.2002 08–12.09.2002
08.10.2002

2. Chhattisgarh 16 27.07.2002 07.08.2002 12–14.09.2002

3. Gujarat 14 24.10.2002 20.01.2003 16–18.09.2003

4. Haryana 19 08.08.2002 06.09.2002 26–28.09.2002

5. Himachal Pradesh 12 01.08.2002 19.08.2002 28.09.2002

6. Jharkhand 22 07.08.2002 05.08.2002 18–20.09.2002

7. Karnataka 24 18.07.2002 26.07.2002 03–05.09.2002
25.07.2002
01.08.2002
08.08.2002

8. Kerala 11 19.08.2002 21.08.2002 08–12.12.2002
05.11.2002
06.11.2002

9. Madhya Pradesh 33 12.08.2002 29.07.2002 02–05.09.2002
28.08.2002
25.11.2002

10. Maharashtra 33 05.08.2002 06.08.2002 17–19.10.2002

11. Orissa 30 10.08.2002 05.08.2002 16–19.09.2002

12. Punjab 17 17.08.2002 19.09.2002 9–11.10.2002

13. Rajasthan 32 29.07.2002 03.08.2002 1–4.09.2002

14. Tamil Nadu 28 24.01.2003 06.08.2002 23–26.09.2002

15. Uttaranchal 13 06.08.2002 05.08.2002 6–9.09.2002
07.08.2002
08.08.2002

16. Uttar Pradesh 70 19,20,22,23, 05.08.2002 04–07.09.2002
24,25,27,

29,30,31 July
01,06,07,08

August

Total 396

Note: West Bengal declared 3 districts as drought-affected but no memorandum seeking central assistance was submitted by the
state government.
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Parameters monitored by the Crisis Management Group.

Monitoring parameter National State District Field Communication
level level level level mode

A. Crop security

Demand and supply of W W W W Fax, wireless,
agricultural inputs telephone, e-mail

Emergency seed production F F F F Written reports
program

Water budgeting F F F F Written reports

Demand and supply of W W W D Fax, wireless, energy,
power and diesel telephone, e-mail

B. Food security

Distribution of food W W W W Written reports and
through PDS* mass media

Prices of essential W W W W Written reports and
commodities mass media

Number of relief works F W D D Telegrams, fax, postal,
e-mail

Number of people on F W D D By post, telegrams,
relief works fax,written reports

Rural employment program F W W W Written reports

Wage levels F F W W Written reports

Migration of people F F W W Rapid assessment
report

C. Nutrition security

Number of Integrated Child W W W W Written reports
Development Services Centers

Number of people served W W W W Written reports
by ICDS**

Number of people on W W W W Written reports
mid-day meal program

Supplementary nutrition program W W W W Written reports

D. Health

Waterborne diseases W W W W Written reports

Malnutrition W W W W Written reports

Drinking water W W W W Written reports

Drilling rigs movement W W W W Written reports

E. Social security

Old age pension W W W W Written reports

Gratuitous relief W W W W Written reports

F. Livestock security

Fodder prices W W W W Written reports

Fodder distribution W W W W Written reports
through depot

D – Daily; W – Weekly; F – Fortnightly.
*PDS = Public Distribution System; **ICDS = Integrated Child Development Services.
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Monitoring and key responses to the severe drought of 2002 in India at the national level.

Dates Weather behavior/event Policy responses

July 15 2002 Rainfall activity in June was satisfactory. Crop Weather Watch Group provided informa-
However, the vigor of the monsoon tion on weather behavior and its impact on
dissipated in the last week of June. agriculture to the Agriculture Secretary. The
The monsoon failed to advance and cover progress of agricultural operations was
large parts of northwest India. Absence of seriously affected. The situation was compa-
low-pressure conditions in the first fortnight rable to those of 1992 and 1995 when the
of July caused anxiety. monsoon was deficient till mid-July.

July 16 2002 DG, IMD indicated the formation of a Agriculture Minister reviewed the situation
low-pressure area and the possible resumption with Secretary, Agriculture, DG, ICAR and
of monsoonal activity from July 19 onwards. DG, IMD and senior officers of the Ministry

of Agriculture.

July 17 2002 25 out of 36 meteorological subdivisions Cabinet Secretary reviewed the situation.
received deficient rains.

July 19 2002 Scattered rains in Orissa and central parts of The monsoon was perceived to be compa-
India. Previous week’s low-pressure area over rable to that of the 1987 drought and an
northwest; Bay of Bengal of Orissa coast action plan was triggered accordingly.
moved inland and weakened over east
Madhya Pradesh and the neighborhood.
Thereafter, the seasonal trough shifted
northwards close to the Himalayan foothills.

The southwest monsoon advanced further as
a weak current into the remaining parts of
West U.P., and some more parts of Rajasthan,
Haryana.

July 20 2002 The rain-bearing system dissipated. Dry spells Agriculture Minister fixed the meeting with
continued in northwest India. Agriculture Ministers of 12 states on

24.07.2000.

July 24 2002 Conference of agriculture ministers of states Reviewed the drought and announced policy
and federal government. intervention.

July 27 2002 Dry spell continued in northwest and central A National Task Force for Drought under the
and most parts of peninsular India. 75% of the chairmanship of Deputy Prime Minister
districts received deficient or scanty rainfall. constituted to lay down policies and issue

guidelines.

August 05–11 Monsoonal trough was at the normal position. The central government released the first
2002 Model predicted its continuation for the installment of calamity relief funds to affected

following 5 days. states amounting to INR 5,510.4 million
(US$122.5 million) in August.

August 12–19 Monsoonal activity picked up. It rained in The state governments submitted a memoran-
2002 Maharashtra, Gujarat and parts of peninsular dum seeking central assistance under the

India. Orissa, central India and Bihar Calamity Relief Fund.
experienced floods. Northwest India continued
to be under long dry spells.
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August 20–27 Vigorous rainfall activity all over India except
2002 in west Rajasthan.

Sept. 01–15 Rainfall continued except in west Rajasthan. Central teams constituted to assess drought
2002 impacts of 2002.

Sept. 16–30 The monsoon withdrew in most parts of central Central team visited affected states to make
2002 and northwest India. Peninsular and eastern on-the-spot assessment of losses.

India continued to receive rains.

Oct. 01–31 Northeast monsoon was normal in Kerala, Central teams submitted the report.
2002 Tamil Nadu and parts of Andhra Pradesh.

Nov. 01–30 Northeast monsoon continued and, except in a The National Task Force considered the
2002 few districts, rainfall during this period was report of the central team and decided to

normal. release central assistance. State governments
alleged inadequate central assistance.

Dec. 01–31 Winter-season rainfall was satisfactory in Due to recovery of rainfall beyond July, most
2002 many states. of the drought-affected areas were free from

droughts. Rajasthan, south interior Karnataka,
Rayalseema of Andhra Pradesh and Tamil
Nadu continued to experience droughts.

Jan. 01–31 Winter-season rainfall was deficient. The Central Government deputed central
2003 teams to assess the drought situation in the

context of winter (rabi season).

Feb. 01–28 A severe cold wave was experienced in north The Central team submitted report to the
2003 India, which damaged young orchards, National Task Force. The team recommended

sensitive crops and the freshwater inland fishery. central assistance to Rajasthan only.

March 01–31 Additional relief. The National Task Force approved special
2003 assistance to Rajasthan.

April 01–30 Rajasthan High Court on a Special Leave Central Government honored directive of the
2003 Petition ordered fresh survey by a team with High Court of Rajasthan.

membership from independent experts.

May 01–31 The central team visited Rajasthan and Special assistance to Rajasthan was approved.
2003 submitted report to National Task Force.

June 01 2003 India expected normal monsoon.
and after
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Nation-wide statistics of the 2002 drought impacts in India.
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Chronological sequence of events and responses of the Rajasthan State during the 2002 drought.
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Statistics of the 2002 drought impacts and responses in the State of Rajasthan
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