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NATIONAL INSTITUTE OF DISASTER MANAGEMENT 

(Ministry of Home Affairs; Government of India) 

 

 

Format for preparation of abridged Report of the Course by the Course Coordinator for 

uploading in the website of NIDM. 

 

 

1. Name of the course: National Programme on “Drought Mitigation and Management” 

 

2. Duration :  22-26 October 2018 

 

3. Venue  :  APHRDI, Bapatla 

 

4. Objectives :  

At the end of the programme, the participants will be able to 

• Share findings from the drought assessment and reflect on the impacts of 

successive drought and drought like situation in the past years on the most 

vulnerable elements 

• Showcase good practices and options to further leverage various national 

programmes / missions and social protection schemes to mitigate and lessen the 

impact of drought  

• Discuss challenges and gaps in current risk management practices prevent and 

reduce the impacts of droughts 

• Share the highlights of the revised provisions of the National Drought 

Management Manual - 2016 and NDMA Guidelines for incorporation in Drought 

Risk Reduction & Resilience (DRR&R) 

• Provide recommendations on how to reduce the vulnerabilities related to droughts 

can be reduced through respective provisions in the revised Drought Manual, as 

well notification to implement related aspects in the Disaster Management Plans, 

Standard Operating Procedures on drought mitigation, monitoring and risk 

assessment / governance and other mechanisms DRR&R. 

5. Methodology : Lectures, Presentations, Videos, Group Exercise, Discussions, Field visits 

to disaster affected sites and Institute Visit to AP SDMA, SEOC and NDRF 

 

6. Schedule : Copy attached at the end of this report. 

 

7. Participant's profile: The participants had varying academic background with most of 

them being post-graduates and even Ph.Ds. The sponsoring departments included SDMAs, 

Agriculture, Forest, Veterinary Department, Drainage and Irrigation Departments, 

Administration and Revenue Officers, and DPOs etc. 
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List of Participants for the National Level Training Course on “Drought Mitigation and 
Management” from 22 to 26 October 2018, at NIDM South Campus 

 
List of Participants 

 
S.No Name, Designation and address Contact details State 
1 Smt. K. Meena Patnaik 

Assistant Executive Engineer Road 
and Buildings Deptt. 
(R&B) Section, BhogapuramGovt. 
of Andhra 
Pradesh, 

aeerbbgpm@gmail.com Andhra 
Pradesh 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A.P 

2 Ms. M. Uma Devi 
Executive Director 
Vikasa Bharathi Development 
Organisation, 7-1, Kurnool Road, 
Ongole Prakasamdistt. A.P. 

vikasabharathi2010@gmail.com 

3 Sri P. Srinivasa Rao 
Sr. Assistant 
O/o Executive Engineer, RWS&S 
Division Parvathipuram, 
Vizianagaram District. 

pydisrinivasa@gmail.com 

4 Ms. T. Srilatha, 
Secretary, 
Swayam Krushi Rural and Urban 
Development Society Nellore Town 
and District A.P. 

rcjrcsnir@yahoo.com 
venkataravikumarganta@gmail.com 

5 Purnam.SivaSankara Rao 
Forest Beat Officer,Konada 
Vizianagaram 

 

6 M.Ananda Rao 
Asst.Director of Agriculture 
Farmers Training Centre 
Vizianagaram 

anand_anand4@yahoo.com 

7 Ganta Venkata Ravi Kumar 
Regional Coordinator 
IRS,AP State Branch 
Raj Bhavan,Hyderabad 

venkataravikumarganta@gmail.com 

mailto:aeerbbgpm@gmail.com�
mailto:vikasabharathi2010@gmail.com�
mailto:pydisrinivasa@gmail.com�
mailto:rcjrcsnir@yahoo.com�
mailto:venkataravikumarganta@gmail.com�
mailto:anand_anand4@yahoo.com�
mailto:venkataravikumarganta@gmail.com�
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S.No Name, Designation and address Contact details State 
8 P.Srinivasa Rao 

Senior Assistant 
Revenue Department 
Tahsildar Office 
Parvathipuram(Division) 
Vizianagaram 

  

 
S.No Name, Designation and address Contact details State 

9 Dr. Sandeep Pandey 
Associate Professor cum Sr. 
Program Manager 
Gujarat Institute of Disaster 
Management B/H Pandit Deendayal 
Petroleum  University, 
KobaGandhinagar Highway, Raisan 
Village Gandhinagar-382007 
Gujarat 

apspm-gidm@gujarat.gov.in Gujarat 

10 Prof. R. Baskar FGS (Ind), 
Professor 
FGGS 
Director, Public Outreach 
Department of Environmental 
Science and Engineering 
Guru Jambheshwar University of 
Science and Technology 
Hisar 125 001 Haryana India 

rbaskargjuhisar@yahoo.com Haryana 

11 Shri Devi Ram 
Distt. Revenue Officer 
Distt. Revenue Office, C/o D.C. 
Office Bilaspur-174001 H.P. 

dro-blp- hp@nic.in Himachal 
Pradesh 

12 Shri Parveen Bhardwaj 
D.M. Coordinator 
Distt. Disaster Management 
Authority, O/o D.C. OfficeBilaspur- 
174001 H.P. 

praveen.bhardwaj87@gmail.com Himachal 
Pradesh 

13 Dr.Pratheesh P. 
Assistant Professor 
Deptt. of Geology, Central 
University of Kerala, Tejaswini 
Hills, Perive Kasaragod-671316 
Kerala 

pratheeshp@cukerala.ac.in Kerala 

mailto:apspm-gidm@gujarat.gov.in�
mailto:rbaskargjuhisar@yahoo.com�
mailto:hp@nic.in�
mailto:praveen.bhardwaj87@gmail.com�
mailto:pratheeshp@cukerala.ac.in�
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S.No Name, Designation and address Contact details State 

14 Dr.Rishiram Ramanan 
Assistant Professor 
Deptt. of Environmental Science, 
Tejaswini Hills, Peryal 
Central University of Kerala 
Kasaragod-671316 Kerala 

rishi@cukerala.ac.in Kerala 

15 Dr.AashishkumarBiradar 
Tahsildar 
Revenue & Forest Department 
Collector Office Nanded 
Maharashtra 

drabbiradar@gmail.com Maharashtra 

16 Dr. Anil D. Ruikar 
Medical Officer 
Zilla Parishad, Collector Office 
Nanded Maharashtra 

Anilruikar707@gmail.com 

17 Shri Ramesh S. Kadam 
Master Trainer/NGO/Motivator 
State Award Winner NGO 
Collector Office Nanded 
Maharashtra 

nandedrdc@gmail.com 

18 Prof. Sulochana Shekhar 
Head, Department of Geography, 
School of Earth Sciences, Central 
University of Tamilnadu, 
Neelakudi   Campus, 
Kangalancherry, Thiruvarur - 
610005 

sulochana@cutn.ac.in 
sulogis@gmail.com 

Tamil Nadu 

19 Shri Balasubramani K. 
Assistant Professor 
Department  of  Geography, 

School of Earth Sciences, Central 
University of Tamil Nadu, 
Neelakudi     Campus, 
Kangalancherry Thiruvarur - 610005 

geobalas@cutn.ac.in 
geobalas@gmail.com 

20 Ms. S. Subbulakshmi 
Secretary 
India (NGO) India- 
Environmental Sanitation Resource 
Centre, B-1/24 Moon Enclave, 6th 
main ERI Scheme, 
West Mogappiar, Chennai - 
600037 

subbuindiango@gmail.com 
sanitationforall2015@gmail.com 

mailto:rishi@cukerala.ac.in�
mailto:drabbiradar@gmail.com�
mailto:Anilruikar707@gmail.com�
mailto:nandedrdc@gmail.com�
mailto:sulochana@cutn.ac.in�
mailto:sulogis@gmail.com�
mailto:geobalas@cutn.ac.in�
mailto:geobalas@gmail.com�
mailto:subbuindiango@gmail.com�
mailto:sanitationforall2015@gmail.com�
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S.No Name, Designation and address Contact details State 

21 Dr. Vivek Kumar Saroj 
Veterinary Medical Officer O/o the 
Chief Veterinary Officer 
RobertsganjSonebhadra U.P. 

vivekvet9881@gmail.com U.P. 

22 Shri Fanindra Rai 
Executive Engineer 
Construction Division, U.P. Jal 
Nigam Sonebhadra U.P. 

eecdjnsonebhadra@gmail.com 

23 Tribhuwan 
Sub Divisional Magistrate 
Tehsil Itwa 
Siddartha 

 

 

mailto:vivekvet9881@gmail.com�
mailto:eecdjnsonebhadra@gmail.com�
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8. Photo gallery
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Tentative Schedule for the National Level Training Course on 

DROUGHT MITIGATION AND MANAGEMENT 

(22 – 26 October 2018 at NIDM South Campus, APHRDI, Bapatla, A.P.) 

Day / Date 
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Post-Lunch Session 
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1145-1300 1400-1515 
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3
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.)

 

1530-1630 1630-1730 

Monday, 

22 October 2018 

Registration 

of Participants 

Welcome  

Course Introduction 

Intro by participants 

Inaugural Address  

Ground Rules  

Vote of Thanks 

Understanding Drought 

Dr. Surya Parkash, 

NIDM 

National Guidelines on 

Drought Management 

and An Overview of 

Drought Manual 2016 

Dr. Surya Parkash, 

NIDM 

 RS based Vegetation 

Index, Crop Situation 

related Indices 

Dr. C. S. Murthy, 

NRSC 

Rainfall related 

Indices and Impacts of 

Climate Change 

Dr. Y.K. Reddy, 

IMD 

Tuesday, 

23 October 2018 

Recapitulation 

and Group 

Photo 

Drought Monitoring and 

Early Warning – Key 

Variables 

Dr. Surya Parkash, NIDM 

Best Practices in Rainfall 

Monitoring and 

Watershed Management 

Dr. V. S. Prakash 

Other factors in 

Drought determination 

and declaration 

Dr. Surya Parkash, 

NIDM 

Agricultural Insurance – 

Issues, Challenges and 

Strategies 

Dr. Surya Parkash, 

NIDM 

Drought Response & 

Relief 

Dr. Surya Parkash, 

NIDM 

Wednesday, 

24 October 2018 

Recapitulation 

and and 

Exposure / 

Demonstration 

visit 

Field Visit and Interactions 

with Farmers, Functionaries 

and other stakeholders 

Dr. Surya Parkash, 

NIDM 

Field Visit and 

Interactions with Farmers 

Functionaries and other 

stakeholders 

Dr. Surya Parkash, 

NIDM 

Field Visit and 

Interactions with 

Farmers, Functionaries 

and other stakeholders 

Dr. Surya Parkash, 

NIDM 

Field Visit and Interactions with Farmers, 

Functionaries and other stakeholders 

Dr. Surya Parkash, 

NIDM 

Thursday, 

25 October 2018 
Recapitulation 

Irrigation and Watershed 

Management with a Case 

Study on Krishna Floods 

Dr. ISN Raju, APHRDI 

Drought Assessment for 

Kharif Crops 2018 and 

Provisions for Drought in 

Rabi Crops 

Ms. Preeti Tahlani. 

MNCFC 

Hydrological Indices – 

Reservoir Storage 

Index, GW Drought 

Index and Stream Flow 

Drought Index 

Dr. R. P. Pandey NIH 

Participatory Table Top Group Exercise on 

Drought Situation and Management  

Dr. Surya Parkash 

Friday, 

26 October 2018 
Recapitulation 

Presentation of Exercise by 

Groups  

Dr. Surya Parkash and 

Participants 

Presentation of Exercise 

by Groups  

Dr. Surya Parkash and 

Participants 

Feedback and  

Evaluation, 

Valediction 

Certification, 

Vote of Thanks 

Dr. Surya Parkash  



DROUGHT MANUAL 2016

Surya Parkash, Ph.D., PGT(Geneva), PGT(Skopje)Surya Parkash, Ph.D., PGT(Geneva), PGT(Skopje)
Head, Geo-meteorological Risks Management Division,
National Institute of Disaster Management,g
Ministry of Home Affairs, GoI, New Delhi
surya.nidm@nic.in, suryanidm@gmail.com



Drought
• 68% of the net area

Drought Prone Area (Lakh ha.)
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68% of the net area
sown in the country is
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Drought
• No precise and universal accepted definition of droughto p ec se a d u e sa accepted de t o o d oug t

• Drought is widely considered as a “creeping disaster” whose onset, end and severity are
difficult to determine

D ht i it ti f i ifi t t h t d t l k f i f ll t d d• Drought is a situation of significant water shortage due to lack of rainfall over extended
periods of time

• Drought is a climatic anomaly characterized by deficient supply of moisture

• Drought affects population spread over larger areas and longer period of time with possible
recurrence (recurrent and successive droughts)

• Drought are affecting widespread crop failure, ground water resources reservoirs, shortageg g p p , g , g
of drinking water, reduced food & fodder availability, higher demand of employment etc.



EARLIER PRACTICES OF DROUGHT 
DECLARATION IN STATES OF INDIADECLARATION IN STATES OF INDIA

• Declaration mostly on the basis of agricultural 
losses

• The system of estimating losses varies from stateThe system of estimating losses varies from state 
to state

• In Gujarat Annewari System• In Gujarat, Annewari System 
• In Maharashtra, Paisewari system 
• In Andhra Pradesh, remote sensing data was 
used

• In Chhattisgarh, it was done on the basis of 
rainfall deficiency



Need for a National Drought Manual
• Handbook for all the decision‐makers / disaster managers,  from 

the National to village‐level
• To reflect the new framework for drought management 

(forecasting, monitoring, response, and mitigation etc.) as a 
continuum of activities

• Information on Integration of new technologies (Monitoring, Early 
warning, Mitigation etc.)

• To introduce and institutionalize a new drought management 
system, which is based on the technological advances and new 
innovations in crop and water managementinnovations in crop and water management

• Information on mitigation measures both short‐term (relief etc.) 
and long‐term ( mitigation ) strategies for an effective response 
(l k h h d l )(linkages with the existing development programmes)

• New approaches to drought management



Structure of National Drought Manual
• Chapter 1: Understanding DroughtChapter 1: Understanding Drought
• Chapter 2: Drought Monitoring & Early Warning
• Chapter 3: Drought Declaration
• Chapter 4: Drought Response and Relief
• Chapter 5: Drought Mitigation
• Bibliography
• Annexures

Annexure 1: Drought Forms– Annexure 1: Drought Forms
– Annexure 2: Drought Monitoring Centres Mandate and

Organization
– Annexure 3: Drought Declaration Certificates
– Annexure 4: Preparation of Memorandum to GoI for

Assistance from NDRFf
• Abbreviations and Acronyms
• Glossary of Terms



CHAPTER 1

UNDERSTANDING DROUGHT



What’s Drought

Drought is a deficiency in precipitation over an extended period, 

usually a season or more, resulting in a water shortage causing 

adverse impacts on vegetation, animals, and/or people.

Unique Features of Drought
• Slow onset

• Impacts large area

• Impacts are cumulative

• As there is no structural damages, impacts are difficult quantify

• No single indicator to assess drought





Characteristics of Droughts:Characteristics of Droughts:

Intensity

Duration / Succession

Spatial coverage

Impacts of Dro ghts:Impacts of Droughts:

Economic lossesEconomic losses

Environmental losses

Social impacts



Natural Climate Variability
Sequence of Drought Occurrence

Precipitation deficiency
(amount, intensity, timing)

High temp, high winds, 
low relative humidity, greater 
sunshine, less cloud cover lo
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Soil water deficiency 

Reduced streamflow inflow to Plant water stress ic
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Reduced streamflow, inflow to 
reservoirs, lakes, and ponds ; reduced 

wetlands, wildlife habitat

Plant water stress, 
reduced biomass and yield

H
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t

Economic Impact Social Impact  Environmental Impact
(Source: National Drought Mitigation Center, University of Nebraska-Lincoln, USA)



Drought Prone Area Delineation (Block/Mandal) 

Criteria and data base
a) Rainfall (long term avg - 30 to 50 yrs) (Short Term avg – 5 to 10 

yrs for giving real picture as rainfall pattern may change over the 
period for e.g. Cherapunji)

b) Cropping pattern (past 3 to 5 yrs)) pp g p (p y )
c) Available supplement irrigation (well, tank, ponds, ground water 

etc.)
d) Satellite derived indicators (last 10 years)d) Satellite derived indicators (last 10 years)
e) Soil map
f) Ground water availability map
g) Cattle population and fodder demand
h) Socio economic data
i) Other water demands like for drinking, industrial use etc.) g,
j) Collection and creation of data base and spatial framework for 

analysis 



Indian Scenario on drought prone areas:
Land area of 329 million hectares with three‐fourths being arid semi‐arid andLand area of 329 million hectares, with three‐fourths being arid, semi‐arid and 
sub‐humid areas. 

• Arid zone (19.6%): Arid zone (19.6%): 
Mean annual precipitation (MAP) of 100‐ 400 mm (water deficit throughout the 
year); Rajasthan, parts of Haryana and Gujarat. Droughts are severe in this zone
• Semi‐arid zone (37.0%): 
MAP of 400‐ 600 mm (water surplus in some months and deficit in other 
months); parts of Haryana, Punjab, west Uttar Pradesh, west Madhya Pradesh, 
and also most of the peninsular parts of the Western Ghats 
Drought can be moderate to severe in this zone 
• Dry sub‐humid zone (21.0%): 
MAP of 600‐ 900 mm in India; parts of northern plains, central highlands, eastern 
plateau parts of eastern Ghats and plains and parts of western Himalayaplateau, parts of eastern Ghats and plains and parts of western Himalaya 
Droughts are moderate in this zone
• Humid and per‐humid regions:
Includes Assam and other North‐east States and rarely face droughtIncludes Assam and other North east States and rarely face drought



Drought history in India
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• Average 146 districts from 7‐8 states annually  drought affected
• 105 and 271 district has been affected from drought in year 2014‐15 and 2015‐16  

respectively some states not declared droughtrespectively , some states not declared drought

383400
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Trend of South West Monsson (1990 to 2015)• Trend shows that 
SW rainfall is
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Percentage Departure of Rainfall from Normal for Country as a 
Whole (SW Monsoon) during successive Drought years as reported 

by IMD (www imd gov in/pages/monsoon main php)

Year Percentage departure 
from normal

by IMD (www.imd.gov.in/pages/monsoon_main.php)

1965 ‐18
1966 ‐16
1985 ‐71985 ‐7
1986 ‐13
1987 ‐19
1999 ‐4
2000 ‐5
2001 ‐8
2002 ‐19
2014 ‐12
2015 142015 ‐14
2016 ‐3



Cumulative rainfall 
(1st June to 30th September 2016) 

– Excess/normal - 490 district 
(76.44%) of 27 regions

– Deficient and Scanty – 151 &15 
districts (23.56%) of 9 regions 

Drought situation 2016-17
States Moderate SevereStates Moderate Severe

UTTAR PRADESH 31 5
GUJARAT 16 0
TAMILNADU 16 1
KERALA 14 0
ASSAM 12 0
BIHAR 11 0
HARYANA 11 1
PUNJAB 10 2
KARNATAKA 10 0KARNATAKA 10 0
ARUNACHAL PRADESH 5 1
ODISHA 5 0
JAMMU & KASHMIR 5 1
HIMACHAL PRADESH 3 1
MEGHALAYA 2 3

151 15



Drought in India

• Drought is a perennial feature; 16 per cent of India’s total area is drought
prone and approximately, 50 million people are annually affected by
droughts.

• Over 68-70% of total sown are India is vulnerable to drought.



Drought in India

• During 1871–2015, there were 25 major drought years, defined as years with All India
Summer Monsoon Rainfall (AISMR) less than one standard deviation below the mean (i.e.
anomaly below 10 percent): 1873 1877 1899 1901 1904 1905 1911 1918 1920anomaly below –10 percent): 1873, 1877, 1899, 1901, 1904, 1905, 1911, 1918, 1920,
1941, 1951, 1965, 1966, 1968, 1972, 1974, 1979, 1982, 1985, 1986, 1987, 2002, 2009,
2014 and 2015. (Source: Drought Manual)

Top 10 Disasters of India (for the period 1900 to 2014)

by numbers of total affected people

(Source: "EM-DAT: The OFDA/CRED International Disaster Database)



Drought Occurrence Frequency



Irrigation Availability



Central Agencies involved with Drought 
Monitoring/Management in India

•Overall coordination,  Inter‐Ministerial Crop Weather Watch Group 
(CWWG), Leading IMCT for Drought Assessment

Ministry of Agriculture & Farmers’ Welfare

•Weather Forecasting, Rainfall Data

India Meteorological Department

Central Water Commission

•Monitoring  Storage situation in  Major Reservoirs

• Space technology based drought assessment (NADAMS)

DAC&FW (MNCFC) and ISRO 

•Contingency planning

ICAR‐ CRIDA 

DOLR/ MOWR/DAC&FW

•PMKSY‐Watershed Development‐Water Harv. Str. /Irrigation/Water Use 
efficiency

DOLR/ MOWR/DAC&FW

NIDM, NDMA and MHA

•Capacity Building , Guidelines and SOPs

NIDM,  NDMA and MHA



CHAPTER 2CHAPTER 2

DROUGHT MONITORING AND DROUGHT MONITORING AND 
EARLY WARNING SYSTEM



Monitoring and Early Warning SystemsMonitoring and Early Warning Systems

Objectives

Provide accurate and timely information on 
rainfall crop sown arearainfall, crop sown area
Data on soil moisture (wherever possible)
Stream flow, groundwater, lake and reservoir storageStream flow, groundwater, lake and reservoir storage 
at the relevant spatial  scale at the State / district  / sub-
district levels
Detect drought conditions as early as possible in order 
to implement District Agriculture Contingency Plans 

d th C i i M t Pland the Crisis Management Plan



Key Parameters for Assessing Drought
Rainfall Based
• Rainfall Amount and Deviation
• Rainfall Distribution (Dry Spell)
• Standardized Precipitation Index

Crop Basedp
• Sowing Progression
• Crop Damage/ Crop Yield
• Moisture Availability (Moisture Adequacy Index, Plant Available Water Content, etc.)

Satellite Based
• Normalized Difference Vegetation Index
• Normalized Difference Wetness Index

Vegetation Condition Index• Vegetation Condition Index
• Soil Moisture Index

Hydrological Parameters
St fl• Stream flow

• Reservoir level
• Ground water level

Other factors / Socio-economic parameters 
such as Availability Food, Fodder & Water; Demand for Work; Migration, Distressed sale 
etc. 



Parameters for Drought Monitoring
(Drought Manual, 2016)

Levels Category Parameters
Trigger 1
(Cause)

Rainfall Based 1. RF Deviation or SPI
2. Dry Spell( ) y p

Trigger 2
(Impact)

1. Remote Sensing
2. Crop Situation
3. Soil Moisture

1. NDVI & NDWI Deviation or VCI
2. Area under sowing
3. PASM or MAI

4. Hydrological 4. RSI/GWDI/SFDI
Verification Field Data GT in 5 sites for each major crop in

each of the 10% of affected Villageseach of the 10% of affected Villages
RF – Rainfall
SPI – Standardized Precipitation Index
NDVI – Normalized Difference Vegetation Index
NDWI –Normalized Difference Wetness Index
PASM – Percent Available Soil Moisture
MAI – Moisture Adequacy Index
RSI – Reservoir Storage IndexRSI Reservoir Storage Index
GWDI – Ground Water Drought Index
SFDI – Stream Flow Drought Index
GT – Ground Truth



National Agricultural Drought Assessment & 
Monitoring  System (NADAMS)

Operational Drought assessment during Kharif using Remote
Sensing (Methodology developed by ISRO).
Operational Drought assessment during Kharif using Remote
Sensing (Methodology developed by ISRO).

Monthly/fortnightly District/Sub‐District level drought
assessment for 14 Agriculturally Dominant states of India (6 at
Sub District level).

Monthly/fortnightly District/Sub‐District level drought
assessment for 14 Agriculturally Dominant states of India (6 at
Sub District level).

Satellite based indices, Rainfall data, Soil moisture, Ground
information on Sowing progression and Irrigation Statistics are
used for drought assessment.

Satellite based indices, Rainfall data, Soil moisture, Ground
information on Sowing progression and Irrigation Statistics are
used for drought assessment.

Drought Warning (Normal, Watch & Alert) is given in June July &
August, while Drought Assessment (Mild, Moderate & Severe) in
September & October.

Drought Warning (Normal, Watch & Alert) is given in June July &
August, while Drought Assessment (Mild, Moderate & Severe) in
September & October.

Many states, proactively, use NADAMS assessments for support in
Drought Declaration.
Many states, proactively, use NADAMS assessments for support in
Drought Declaration.



NADAMS: Multi-parameter Integrated Approach



Initiatives to be taken by National and State level y
Institutes for Drought Management:

Government of India 
1. Central Drought Relief Commissioner (CDRC):

Additional Secretary in DAC&FW serves as the 
CDRC
Assisted by DM Division
Drought Management Cell collate information 
from different sources
Mitigate/combat the effect of drought



2. Crop Weather Watch Group (CWWG) 

CWWG, in the DAC&FW, act as an Inter-Ministerial 
mechanism
Meet at least once a eek d ring J ne to SeptemberMeet at least once a week during June to September 
period 
Monitor drought situation in the countryMonitor drought situation in the country 
 Responsible for the evaluation of multi-source 
information and data from scientific and technical bodies 
Determine the likely impact of meteorological and other 
environmental parameters on agriculture 
Cl t h th d l t i th i lt lClose watch on the developments in the agricultural 
scenario 
Forge a common plan of action with all stake-holdersForge a common plan of action with all stake-holders



Crop Weather Watch Group

Partners Tasks
Additional Secretary, DAC&FW & Central 
Drought Relief Commissioner

Chairperson  of  the  Group:  overall 
coordinationDrought Relief Commissioner coordination

Economics & Statistical Advisor, DAC&FW Report behavior of agro‐climatic and market 
indicators

Agriculture Commissioner Crop conditions: Availability of Inputs;Agriculture Commissioner Crop conditions: Availability of Inputs; 
Contingency Planning 

Animal Husbandry Commissioner  Livestock health; Fodder availability
India Meteorological Department Rainfall forecast and monsoon conditions.
Central Water Commission & Central 
Ground Water Board

Monitoring data on Important reservoirs / 
groundwater. 

Crop specialists Report on crop conditions. 
Mi i f P A il bili fMinistry of Power Availability of power 
Indian Council of Agricultural Research Technical input and contingency planning
National Centre for Medium Range 
Weather Forecasting

Provide medium‐term forecasts
Weather Forecasting
Mahalanobis National Crop Forecast Centre Agricultural Drought Information



State Government

State Drought Monitoring Centres : 

 Set up Drought Monitoring Centres (DMCs) staffed by 
team (meteorologists, hydrologists and agriculture 
scientists)

 Provide critical inputs to State Executive Committee / 
State Disaster Management Departments / OtherState Disaster Management Departments / Other 
Institutional Structures established by States 

 Collect, collate and analyse information on drought 
parameters from National and State level agencies 
(IMD, NRSC/ SRSCs, MNCFC, CWC, CGWB, ICAR, State 
agricultural department / universities etc.) 



Scientific & Support OrganisationsScientific & Support Organisations

1 India Meteorological Department (IMD)1.India Meteorological Department (IMD)
2.Mahalanobis National Crop Forecast Centre 
(MNCFC)(MNCFC)

3.Central Research Institute for Dryland Agriculture 
(CRIDA)(CRIDA)

4.Ministry of Water Resources, River Development 
and Ganga Rejuvenation (MoWR RD & GR)and Ganga Rejuvenation (MoWR, RD & GR)

5.Indian Space Research Organisation (ISRO)
6 State Remote Sensing Application Centres (SRSACs)6.State Remote Sensing Application Centres (SRSACs)



CHAPTER 3CHAPTER 3

DROUGHT DECLARATION



Rationale and Objectives

‘Drought declaration’ signifies the beginning of Government 
response to conditions representing a drought situation
Variance in quality of drought monitoring and methodologyVariance in quality of drought monitoring and methodology 
Variance in parameters adopted in the declaration of drought 
among States
I f t diti l ti lik i/ i i/ i d iIn case of traditional practices like annewari/ paisewari/ girdawari 
systems, estimates for kharif crops are available by December, 
whereas those for rabi crops are available not before March
Delay in making determination and declaration of drought by 
State Govt. makes it difficult for much needed relief to reach the 
affected population in timeaffected population in time
 GoI revised norms in 2015 to lower the eligibility threshold from 
50% loss to 33% loss to sown crops on account of drought
 Objective of timely and accurate assessment of drought to be Objective of timely and accurate assessment of drought to be 
taken through establishment of an elaborate scientific drought 
monitoring system



BROAD INDICES AND FACTORS

The five categories of indices are

1 R i f ll R l d I di1. Rainfall Related Indices
2. Remote Sensing based Vegetation Indices
3 C Si i R l d I di3. Crop Situation Related Indices
4. Hydrological Indices 

(i) G d D h I d (GWDI)(i)  Groundwater Drought Index (GWDI)
(ii) Stream-Flow Drought Index (SFDI)

5 Oth F t ( i ti i i5. Other Factors (migration, socio-economic 
conditions, livestock etc.)



1. Rainfall Related Indices

 Rainfall is most important indicatorp
 A departure in rainfall from its normal value in terms of its 

arrival time, magnitude / intensity and distribution is 
considered as fairly credible indicatorconsidered as fairly credible indicator

 Standardized Precipitation Index (SPI) is used as an indicator 
f i i f i f fof deviation of rainfall from the normal and can serve as a 

more robust statistical indicator under certain conditions as 
compared to simple rainfall deviationsp p

 Dry spell, is an indicator of anomalies in distribution of 
rainfallrainfall



2.  Remote Sensing based Vegetation Indices

Enabled regular monitoring of crop conditions/vigour over large regionsEnabled regular monitoring of crop conditions/vigour over large regions
Normalized Difference Vegetation Index (NDVI) is most widely used for 
operational assessment of drought 

 NDVI = (NIR – Red) / (NIR + Red)
(where NIR and Red are the reflectance in visible and near infrared channels)

 NDWI = (NIR-SWIR) / (NIR+SWIR) 
(where, NIR and SWIR are the reflected radiation in Near-Infrared and 
Shortwave Infrared channels. Higher values of NDWI signify more surface 

t )wetness)

Limitation-
R i t f l t ti i d t f NDVI/NDWI ( t l t 10Requirement of long term time series data for NDVI/NDWI (at least 10 
years) 
Risk of VCI values getting affected by the differences in cropping patterns, 
crop calendars and atmospheric parameterscrop calendars and atmospheric parameters
The computation and interpretation of VCI is complex and require the 
services of experts (from SRSCs/NRSC/MNCFC)



3. Crop Situation Related Indices

Area Under Sowing:

Indicator of the spread and severity of drought

Linked to rainfall and availability of water during initial growth stage

D ht i t if th t t l d Kh if l thDrought can exist if the total sown area under Kharif crops was less than 
33.3% of the total normal sown area by the end of July/August

Even if rainfall revives there is little possibility of full recovery andEven if rainfall revives, there is little possibility of full recovery and 
agricultural production is likely to suffer a substantial hit 

If the area under crops falls to 50% of the normal by the end of July / e e u de c ops s o 50% o e o by e e d o Ju y /
August,  State Governments should, therefore, consider status of  coverage by 
the end of July/August to see if the shortfall in sown area is significantly short 
of the total normal sown area



4. Soil Moisture Based Indices

 Soil moisture is an important parameter governing crop p p g g p
growth, especially in rainfed regions

 Soil moisture balance calculates the amount of rainfall Soil moisture balance calculates the amount of rainfall 
available to crops

 i i i iTwo soil moisture based indices are used: 

(a) Percent Available Soil Moisture (PASM)( ) ( )

(b) Moisture Adequacy Index (MAI)



5. Hydrological Indices
Depletion in stream-flow, reduction in reservoir storages / p , g

water spread area and rate of ground water table depletion can 
serve as useful indicators of drought

Reservoir Storage Index (RSI)- The availability of water in reservoirs 
can act as an effective foil against drought
Useful for those areas that are dependent for their agriculture onUseful for those areas that are dependent for their agriculture on 
reservoir supplies

G d t D ht I d (GWDI) Th t f d l ti fGroundwater Drought Index (GWDI)- The rate of depletion of 
groundwater table is useful for making an assessment of groundwater 
availability for agriculture and drinking water supply purposes

Stream-Flow Drought Index (SFDI)- The amount of water flows in 
streams and rivers can provide valuable insights on hydrological 
drought



Field Assessment and Verification
• MNCFC conducts field visits in the affected districts during the monsoon season (August end to

S t b th) t th i lt l diti th fi ld Al St t i lt d t tSeptember month) to assess the agricultural condition on the field. Also, State agriculture departments
regularly collect Ground truth data for MNCFC during the season.

• The Ground truth data is collected through a smartphone using Android based application developed
by NRSC Hyderabad Ground Data is uploaded to BHUVAN server in the real time While collectingby NRSC, Hyderabad. Ground Data is uploaded to BHUVAN server in the real time. While collecting
field data various information regarding the crop is collected through a form in the android
application.

 Photograph of the crop Photograph of the crop
 Latitude and longitude of the field
 State, District and Village
 Type of Crop
 Size of the field Size of the field
 Crop Variety
 Date of sowing/expected Harvesting
 Soil condition Crop health
 A th i f ti t Any other information etc.



Measures taken by DAC&FW to 
combat Drought ‐ Advisoriescombat Drought  ‐ Advisories

• SMS Advisories:Ministry through m‐kisan portal 
sends SMS advisory to registered farmers. These 
advisories include weather based SMS advisories. 

• KCC Advisories:Ministry also runs Kisan Call 
Centres. The farmers are advised about various 
methods of farming including drought resilientmethods of farming, including drought resilient 
varieties and recent developments.

• MNCFC and IMD Alerts: Alerts are also issued• MNCFC and IMD Alerts: Alerts are also issued 
through Mahalanobis National Crop Forecasting 
Centre, New Delhi as well as Indian Materological , g
Department. 



Measures taken by DAC&FW
Major program components under NMSA: 
• (i) Rainfed Area Development ‐ focuses on Integrated Farming 

System, Value addition & Farm development activities 
• (ii) On Farm Water Management (OFWM) ‐focuses on 

enhancement of Water Use Efficiency(WUE) now subsumedenhancement of Water Use Efficiency(WUE) , now subsumed 
under PMKSY’s per drop more crop. 

• (iii) Soil Health Management (SHM) ‐ aims at promotion of ( ) g ( ) p
location as well as crop specific sustainable soil health 
management through SHC scheme of soil maps.

• (i ) Climate Change & S stainable Agric lt re Modeling &• (iv) Climate Change & Sustainable Agriculture Modeling & 
Networking (CCSAMN) ‐aims at illustration of functional 
mechanism for dissemination of rainfed technologies, planning 
convergence and coordination, capacity building etc.



Measures taken by DAC&FW 

• Flexible allocation under Rashtriya Krishi Vikas
Yojana (RKVY) and other centrally sponsored
schemes States advised to keep aside 5 to 10% ofschemes – States advised to keep aside 5 to 10% of
RKVY funds for interventions to minimize the
adverse impact of an aberrant monsoon on thead e se pact o a abe a t o soo o t e
agriculture sector. 10% of the allocation under CSS
can be utilized in a flexible manner by the States to
meet any contingent requirement.



Measures taken by DAC&FW

• Crop Contingency Plan – Ministry, through Central
Research Institute for Dryland Agriculture (CRIDA)Research Institute for Dryland Agriculture (CRIDA),
Hyderabad of ICAR, has prepared detailed crop
Contingency Plans for 614 districts.g y

• States advised for preparing/ updating/ fine‐tuning
Contingency Plans for each district in consultation
with CRIDA‐ICAR and the State Agriculture
Universities and to prepare location specific

di l b d th tiremedial measures based on these contingency
plans in the event of late arrival of Monsoon/long
dry spells/scanty rainfall/drought conditionsdry spells/scanty rainfall/drought conditions.



Measures taken by DAC&FW 

• Natural Mission for Sustainable Agriculture
(NMSA) is one of the eight Missions under the(NMSA) is one of the eight Missions under the
National Action Plan on Climate Change (NAPCC),
seeks to address issues regarding ‘Sustainableg g
Agriculture’ in the context of risks associated with
climate change.



Measures taken by DAC&FW
 Under NMSA, following are being periodically monitored 
and reported to Prime Minister’s Council on Climate 
Change (PMCCC): 

1. Area Diversified to less water consuming crop/cropping system
2. Additional area under Plantation in arable land
3. Climate Resilient Varieties (CRV)Identified/Released3 a e es e a e es ( ) de ed/ e eased
4. Identification of genotypes of crops with enhanced CO2 fixation potential and 

less water consumption  & Nutrients ; Climate resilient genotypes with greater 
adaptation to drought, flood, salinity and high tempadaptation to drought, flood, salinity and high temp

5. Coverage of milch animals under Ration Balancing Programme
6. Coverage under Organic Farming [PKVY & OVCD]

f f7. Production of Bio fertilizers
8. Coverage under Precision Irrigation
9. Extent of System of Rice Intensification (SRI)/Dry Seeded Rice (DSR) against y y g

conventional rice cultivation



Measures taken by DAC&FW

• Natural Resource Management (NRM) ‐ brought
out the National Agro‐forestry Policy in 2014 toout the National Agro forestry Policy in 2014 to
bring about coordination, convergence and synergy
among various elements of agro‐forestry scatteredg g y
in various missions, programmes, schemes and
agencies.

• With an intention to have trees on every farm bund
(Medh par Pedh), a dedicated Sub‐Mission of
A f t h b f l t d & tlAgroforestry has been formulated & recently
launched during the current financial year.
Budgetary provision of Rs 75 00 crores has beenBudgetary provision of Rs.75.00 crores has been
made for the year 2016‐17.



Measures taken by DAC&FW
l d ( )• National Food Security Mission (NFSM):

• DAC&FW is implementing crop development 
lik NFSM RKVY BGREI t tprogrammes like NFSM, RKVY, BGREI to promote 

cultivation of stress tolerant varieties   in frequent 
flood and drought prone areasflood and drought prone areas. 

• Under these programs, farmers are benefitted by 
conducting demonstrations of improved productionconducting demonstrations of improved production 
technologies including stress tolerant varieties as well 
as seed distribution of stress tolerant varieties

• The Mission focuses on low productivity and high 
potential districts including the rainfed areas, & also 
adopts the strategy of agro‐climatic zone wise 
planning for crop productivity enhancement



Measures taken by DAC&FW
• Pradhan Mantri Krishi Sichayee Yojana(PMKSY)Pradhan Mantri Krishi Sichayee Yojana(PMKSY)
Components:

• (1) Accelerated Irrigation Benefit Programme( ) g g
(AIBP)‐ 99 irrigation projects through NABARD to
create 7.6 mha potential – 56 benefit drought prone
areas with 4.6 mha potential

• (2) Har Khet ko Pani (HKP) – Repair, restoration and
i f di i l b direnovation of traditional water bodies.

• Integrated Watershed Management Programme
(IWMP) D t t f L d R(IWMP). Department of Land Resources,
implements IWMP for development of
rainfed/degraded are as including wasteland It hasrainfed/degraded are as including wasteland. It has
been amalgamated as Watershed Development
Component (WDC) of PMKSY for 2015‐16.



Water availability for Agriculture‐
programs/ schemesprograms/ schemes

• Per Drop More Crop. Deptt. of Agriculture,
Cooperation & Farmers Welfare(DAC&FW) is
implementing the component of Per Drop More
C f th hi h i tl t ddCrop of the programme which is mostly to address
water use efficiency at farm level. During 2015‐16,
Rs 1000 28 crores was released to the States forRs.1000.28 crores was released to the States for
installation of micro irrigation system.

• Central Ground Water Board (CGWB). CentralCentral Ground Water Board (CGWB). Central
Ground Water Board (CGWB) has identified 1071
blocks/talukas under over exploited category which
needs immediate special attention for water
conservation and ground water recharge.



Water availability for Agriculture‐
programs/ schemesprograms/ schemes

S l ti t i l C t f l t d• Supplementing material Component of selected
MGNREGS. Funds have been given to the States for
supplementing material component of selectedsupplementing material component of selected
MGNREGS projects on water
harvesting/conservation. DAC&FW released
Rs.433.9 crores for these activities. As per available
reports about 17000 water harvesting structures
h b d h h hi h l 25000have been created through which nearly 25000
hectare of irrigation potential (life saving irrigation).



Measures taken by other 
Ministries/DepartmentsMinistries/Departments

• National Rural Drinking Water Programme (NRDWP).
Th Mi i f D i ki W d S i iThe Ministry of Drinking Water and Sanitation 
coordinates following water conservation and drought 
proofing measures under different programs andproofing measures under different programs and 
schemes in States. 

• Restoration / desiltation of Nos water bodiesRestoration / desiltation of Nos. water bodies, 
communities ponds, Construction of new farm 
/community ponds/ponds/tanks/reservoirs, 
Construction of ground water recharge structures, 
Construction of rainwater structures, Canal 
li i /i k flining/improvement work of water 
channels,Checkdams, Tree plantation / afforestation.



Measures taken by other 
Ministries/DepartmentsMinistries/Departments

• Natural Resources Management (NRM) works
under Mahatma Gandhi National Rural
Employment Guarantee Scheme (MGNREGS)Employment Guarantee Scheme (MGNREGS).

• Public works being executed under MGNREGS have
helped mitigate the suffering of affected populationhelped mitigate the suffering of affected population
through water conservation and water harvesting,
watershed management, micro and minor irrigationg , g
works, renovation of traditional water bodies,
afforestation, tree plantation ,horticulture works
and land development works.



CHAPTER 4

DROUGHT 
RESPONSE AND RELIEF



http://www.crida.in:82/contingencyplanning/



http://www.crida.in/CP-
2012/statewiseplans/Rajastan%20(Pdf)/MPUA&T,%20Udaipur/RAJ22-Udaipur-
9.3.2012.pdf



Relief
Relief refers to provision of essential, appropriate andRelief refers to provision of essential, appropriate and
timely humanitarian assistance to those affected by a
disaster, based on an initial rapid assessment of needs
and designed to contribute effectively and speedily toand designed to contribute effectively and speedily to
their early recovery.

It consists of the delivery of a specific quantity and quality
of goods to a quantified group of beneficiaries, according
t l ti it i th t id tif t l d d thto selection criteria that identify actual needs and the
groups have been deprived and can’t afford these items
to buy themselvesy



Direct Benefit Transfer (DBT)

 DBT is major reform initiative launched by Government of India 
 Re-engineer the existing cumbersome delivery processes 
 Uses modern Information and Communication Technology (ICT)
 Aims to transfer benefits directly into bank/postal accounts, preferably 

Aadhaar seeded, of accurately targeted beneficiaries
 State Governments should invariably use DBT to provide various kinds 

of beneficiary oriented assistance under SDRF/NDRF
 The list of beneficiaries will be published in the website of the District 

Collector and the State Government for general information and 
transparency

DBT intends to achieve: 
a) Electronic transfer of benefits, minimising levels involved in benefit flow 
b) Reduced delay in payments
c)   Accurate targeting of the beneficiary ) g g y
d) Curbing pilferage and duplication 



Relief  Employment

Mahatma Gandhi National Rural Guarantee Scheme (MGNREGS):
oImplemented by the Ministry of Rural Development in 2005
oLegal framework for flagship programme of the Government directly touchingoLegal framework for flagship programme of the Government directly touching
lives of poor and promoting inclusive growth
Aims to enhance livelihood security of households in rural areas of the country
by providing at least one hundred days of guaranteed wage employment in a
financial year to every household whose adult members volunteer to do unskilled
manual work
oOne of the largest and most ambitious social security and publicly working
programmes in the world
Objectives are-Objectives are-
•Augmentation of wage employment and
•Strengthen natural resources management through works that address causes of
chronic poverty (drought, deforestation and soil erosion) and so encourage
sustainable development



Crop Insurance 

Pradhan Mantri Fasal Bima Yojana (PMFBY):
New crop insurance scheme launched by government from Kharif season of 2016
Aims at making crop insurance easier more meaningful and attractive to farmersAims at making crop insurance easier, more meaningful and attractive to farmers

Major features:
Pro iding a comprehensi e ins rance co er against fail re of crop th s helps toProviding a comprehensive insurance cover against failure of crop, thus, helps to
stabilize the income of farmers and encourage them to adopt innovative practices

Will ll f d & il d d l i l/ h ti lt fWill cover all food & oilseeds crops and annual commercial/ horticulture crops for
which past yield data is available

R i it b f C C tti E i t (CCE ) ill b d t d tRequisite number of Crop Cutting Experiments (CCEs) will be conducted as a part
of the General Crop Estimation Survey (GCES).

Th h i l f l f bt i i C L / KCC t fThe scheme is compulsory for loanee farmers obtaining Crop Loan/ KCC account for
notified crops, but is voluntary of Other/ non loanee farmers



Water Resource Managementg

Storage level of water in surface water bodies and in ground reservoirs and
aquifers tend to get impacted in the event of hydrological drought and such as
areas with high rainfall may not be immune to serve scarcity of water

Sh t f t i f th li t i di t f d ht d th fShortage of water is one of the earliest indicators of drought and therefore, a
realistic assessment of demand for water, its total availability and management
of supply is extremely important in the management of the drought

Provision of water:
The first step in water resource management is estimation of the availability
and demand for the Gram Panchayat upto the district level on the basis of the
consumption needs for drinking, agriculture, industry etc.



Following measures are proposed for managing the
t i d ht ff t dwater resources in a drought‐ affected area:

Reservoir ManagementReservoir Management
Repairs and Augmentation of Existing Water Supply
SchemesSchemes
Special Measures and Schemes for Areas with Drinking
W t S itWater Scarcity
Construction of Temporary Piped Water Supply
 f llConstruction of Bore‐ wells
Other Emergency Measures for Supply of Drinking Water
Supply of Water through Tankers and Bullock Carts



Food Security

Provision of Food
Government is implementing the National Food Security Act, 2013 (NFSA) which
provide system for coverage of upto 75% of the rural population and upto 50%provide system for coverage of upto 75% of the rural population and upto 50%
of the urban population at the national level for receiving subsidized food grains
under Targeted Public Distribution System (TDPS)

Main responsibility for implementation of NFSA, which inter alia includes
identification of eligible households, issuing ration cards to them, ensuring
delivery of food grains up to door- steps of price shops and its timely distribution

State Government/UT Administration should make assessment of requirement ofState Government/UT Administration should make assessment of requirement of
additional good grains, if any, over and above the NFSA allocation, to deal with
special situation arising due to drought, and request the Government of India for

i i i i iadditional allocation, which shall make necessary allocation as per the then
prevailing policy



Waivers and concessions 

Each Sate Government may take decisions on
remissions, waivers, deferments, loan restructuring, concessions etc., taking
into account the fiscal situation of the State and severity of the droughtinto account the fiscal situation of the State and severity of the drought

Following steps can be considered by the State:

G t i i f l d bl d th l t L dGrant remission of land revenue as payable under the relevant Land
Revenue Code for those farmers affected by drought

The State Government may consider converting short term loans andThe State Government may consider converting short- term loans and
reschedule current installments of medium- term loans for farmers in the
drought- affected areas

The State Government may provide instructions to all cooperative banks
through the Department of Cooperation to convert or reschedule kharif loans
b th d f th M h h th t f l il blby the end of the March, when the assessment of crops losses are available
and final annewari/ paisewari values are published



The Collector should furnish details or any other
assessment of crop losses to cooperative banks to facilitate
the conversion or re- scheduling of such loans

The State Government may issue instructions to the
ti b k t t l i fcooperative banks not to apply coercive measures for

recovering their loans or dues in the drought- affected areas

The State Government can decide to waive education/
examination fees for the students in Government schools
located in drought- affected areas



Cattle Camps And Fodder Supply

Cattle wealthCattle wealth
Mainstay of the rural economy
80% of total community of farmers in the country considering cattle as
valuable asset are supplemented by incomes from their small landholdings

Cattle ownership
Diversifies production and resource management options,
Increases total farm production and income

During a drought situation
Every measure needs to be taken to save useful cattle from mortality or
distress sale
Should make arrangements for drinking water, fodder and medicines etc.



Health And Hygiene

To maintain health and hygiene standards of the drought affected population theTo maintain health and hygiene standards of the drought affected population, the

State Health Department should take the following steps:

 Surveillance of Water borne disease through State Integrated Disease Surveillanceg g
Programme

 Surveillance of Vector borne disease through State National Vector Borne Disease Control
Programme

 Laboratory support for diagnosis of Water borne and Vector borne diseases through Public
Health Laboratories and Medical CollegesHealth Laboratories and Medical Colleges

 Provision of Safe drinking water to affected population or Chlorination of drinking water
sources

 Some reduction of vectors (Breeding of Mosquitoes) as per guidelines available on the
website of National Vector Borne Disease Control Programme

 Communication of risk of Waterborne and Vector borne diseases to the local population



Institutional Response
R l  Of  Th  C t l G tRole Of  The Central Government

The Department of Agriculture, Cooperation and Farmers’ Welfare
(DAC&FW), Ministry of Agriculture and Farmers Welfare (MoA&FW) is
responsible for Monitoring and Coordinating the central government
response to drought

AS, DAC&FW is designated as the “Central Drought Relief
Commissioner” for the purpose
SDRF and NDRF are administered by the Ministry of Home Affairs

The CWWG, is an arrangement for monitoring and early warning of
any drought like situation in any part of the country on a regular basis

The event of a declaration of drought, the Central Drought Relief
C i i (CDRC) h ld it d i th f li fCommissioner (CDRC) should monitor and review the progress of relief
measures and apprise the National Crisis Management Committee



Role Of  The State Government

Th St t D t t f Di t M t d R li f i ibl fThe State Department of Disaster Management and Relief is responsible for
directing drought operations in the state

The Department is headed by a Secretary or Relief Commissioner and assistedThe Department is headed by a Secretary or Relief Commissioner and assisted
by a team of officers

The State Relief Commissioner can seek financial assistance from the NationalThe State Relief Commissioner can seek financial assistance from the National
Disaster Response Fund (NDRF) / SDRF

State have adopted various mechanisms for managing drought like Statep g g g
Executive Committee in accordance with the provision of the Disaster
Management Act, 2005

Drought Management requires coordination with:
Departments of Agriculture, Horticulture, Animal husbandry, Water resources,
Irrigation Social welfare Public distribution Rural development SchoolIrrigation, Social welfare, Public distribution, Rural development, School
education, Power, Drinking water, Public health, and Finance



Role Of  The District Administration

The District administration is under leadership of the Collector, who
implements all the decisions related to Drought Management on the ground

All the Subordinate Officers perform their tasks and exercise powers related to
Drought Management on the behalf of the Collector

The Collector should ensure Monitoring all the Indicators of Drought on the
ground such as, Collection of daily data on Rainfall Storage Position, Water
Availability and Supply and Progress of Sowing Operations

The Collector should also monitor Local Information related to demand for
Relief Employment, Prices of Food grains and the Availability of Fodder

The Collector must submit Periodical Reports on the important Indicators ofThe Collector must submit Periodical Reports on the important Indicators of
Drought to the Government



Role of  Non- Government Organization (NGOs) and 
Civil Society Organizations (CSOS)

State Government and District Administration need to involve NGOs in
Organizing Drought Reliefg g g

NGOs and CSOs have the advantage of Local presence and Community
outreach which could be utilized for organizing distribution of Relief
Assistance and Implementing Mitigation Programs. NGOs can be effective in
providing feedback to Government and securing corrective actions

State Government and District Administration can set up a coordination
forum for NGOs and CSOs at the State and District levels respectively

They can convey the local demand for relief employment to the District
Administration



Financing  Relief  Expenditure 

Finance Commission appointed under Article 280 of the Constitution

The role of the Commission was restricted to suggesting the pattern of
financial assistance by the centre

The present arrangement of financing relief expenditure has two streams:
SDRF
NDRFNDRF

SDRF envisaged to the contribution of Central and the concerned State
Governments in the ratio of 3:1 for a fund to be kept outside the Government
Account so that there is No Cash Flow Constraint for initiating relief
operations
NDRF provides funds for natural calamities of severe nature when theNDRF provides funds for natural calamities of severe nature when the
balances available in SDRF are not adequate for meeting the expenditure



CHAPTER 5CHAPTER 5

DROUGHT  MITIGATION



 Short term mitigation measures Short term mitigation measures
Mostly Reactive or Relief centric in nature
Mostly relate to In-Season Drought Management through Contingency 
planning and Relief distribution  p g

Long term measures 
Geared towards the Adaptation to climate change
R t ti f l i l b l th h d ti f S t i blRestoration of ecological balance through adoption of Sustainable 
Agronomic and Conservation practices, 
Sensible crop choices etc

Needs to be announced in the Regular Development Programmes of the 
Centre and State Governments

Some of the most significant Current National Programmes that may have a 
decisive bearing on Drought Mitigation are:
Pradhan Mantri Krishi Sinchayee Yojna
National Rainfed Area Development Programme
National Rural Drinking Water Programme



Current Drought Mitigation Programmes

Pradhan Mantri Krishi Sinchayee Yojana (PMKSY)

Formulated with the vision of extending the coverage of irrigation ‘Har 
Kh k i’ d i i ffi i ‘M d ’ iKhet ko pani’ and improving water use efficiency ‘More crop per drop’ in 
a focused manner with end to end solution on source creation, 
distribution, management, field application and extension activities

PMKSY was approved by the Central Government in 2015-16

Objective- To achieve convergence of investments in major and mediumObjective To achieve convergence of investments in major and medium 
irrigation projects so as to provide assured irrigation, improve on-farm 
water use efficiency to reduce wastage of water, enhance the adoption of 
precision-irrigation and other water saving technologies (More crop per p g g g ( p p
drop), scientific and sustainable development of watersheds, enhance 
recharge of aquifers and introduce sustainable water conservation 
practices and attract greater private investment in precision irrigation 
system



National Rainfed Area Programme

Objectives

To increase agricultural productivity in rainfed areas in a sustainable 
mannermanner
Minimize adverse impact of possible crop failure due to drought and other 
calamities through diversified and composite farming system 

The National Rainfed Area Authority (NRAA) in Department of 
Agriculture, Cooperation & Farmers Welfare is an advisory body for policy 
and programme formulation and monitoring of schemes / programmes p g g p g
related to degraded land development for horticulture and integrated 
agricultural development in rainfed areas

The Central Government approved the involvement of NRAA for 
providing technical inputs in policy planning, implementation and 
monitoring of PMKSY especially in the areas of rain water conservation / 

h d d l d i i l di h i l lwatershed development and its management including other agricultural 
and allied sectors



Mahatma Gandhi National Rural Employment 
Guarantee Scheme (MGNREGS)Guarantee Scheme (MGNREGS)

 The Ministry of Rural Development in consultation and agreement with the 
Ministry of Water Resources, River Development & Ganga Rejuvenation and y p g j
Ministry of Agriculture and Farmers Welfare has developed an actionable 
Framework to ensure that MGNREGS funds are used in accordance with the 
best practices in the sector

Under Mahatma Gandhi NREGA, 153 works  are permissible  of which 100   
relate to Natural Resource Management (NRM) alone (of which 71 are water 

l t d k )related works).

In year 2017 and onwards, focus will be given to these ‘Irrigation Deprived’ 
districts and ‘Water Stressed’ Blocksdistricts and Water Stressed  Blocks

Watershed management works can be taken up independently under 
MGNREGA 



Drought Mitigation MeasuresDrought Mitigation Measures

Objectives‐Objectives

To reduce soil erosion
Augment soil moisture 
Restrict surface run‐off of rainwater and 
I th ffi i f tImprove the efficiency of water use

It involves a wide range of soil and waterIt involves a wide range of soil and water 
conservation measures and farm practices



a) Water Harvesting and Conservation
b) Artificial Recharge of Ground Waterb) Artificial Recharge of Ground Water 
c) Water Saving Technologies: Drip and Sprinkler  
Irrigation SystemsIrrigation Systems

d) Afforestation
e) Crop Insurancee) Crop Insurance
f) Community Participation in Drought Mitigation
g) Climate Variability and Adaptationg) Climate Variability and Adaptation
h) Indigenous knowledge
i) Awareness and Capacity Developmenti) Awareness and Capacity Development
j) Monitoring of Drought Mitigation
k) Drought Vulnerability and Risk mapping etck) Drought Vulnerability and  Risk mapping etc.



Decision Support System for Drought Management
(DSSDM)

Development of DSSDM to streamline the implementation of drought 
mitigation activities

Establishing automated weather stations and rain gauges to improve: 
collection of information, promoting use of data related to soil, vegetation 
d b i d h h i h l dand water resource obtained through remote sensing technology and 

actively support research on climate and natural resource management

Such information provides more analytical tools for understanding drought 
and making informed policy choices for drought mitigation

States may network with all the established Research Institutions at the 
National level dealing with Remote sensing satellite data, Dryland agriculture 
and NRM to acquire necessary technical expertise for handing drought 
mitigation measures



Drought Mitigation Needsg g

Impact Assessment and evaluationImpact Assessment and evaluation 

Promoting Education and Awareness ofPromoting Education and Awareness of 
Mitigation Policies and Measures

Encouraging Community‐level Plans for 
Drought MitigationDrought Mitigation



Management Alternatives:
Public information and education campaigns
Emergency conservation programs
 i i iWater service restrictions
Restrictions on non‐essential uses of water
Prohibition of selected commercial uses
Drought emergency pricing
Water rationing programs
Augmentation
Improvements in water systems (leak detection, lining of transmission 
canals)
Emergency sources of supply (emergency interconnections, drilling new 
wells)
Management of available water resources (emergency water banks, 
over‐drafting of groundwater aquifers)
Search for new supplies of water



Guidelines on management of drought:

 Creating Drought Monitoring Cells
 Vulnerability maps
 R l ti d ht i f ti Real-time drought information
 Watershed development approach
 Comprehensive reporting
 Revamping Drought Management Information System Revamping Drought Management Information System
 Enable micro level analysis
 Develop Drought resistant crop varieties
 Promoting Drip irrigation system Promoting Drip irrigation system
 Afforestation with Subabul, Seemaruba, Casurina, Eucalyptus and bio diesel 

plantation like Jatropha and Pongomia.
 Encouraging NGOs, PRIs and ULBs for generating awareness among g g g g g

farmers
 Updating the syllabi of agricultural courses to include drought management 
 Fodder, Cattle feed and mineral mixture to be supplied to all productive 

animals to prevent distress sales of cattle



Preparednessp

Geographical shifts of agricultural systemsGeographical shifts of agricultural systems

Cli fi i f ll b dClimate-proofing rainfall-based systems

Making irrigated systems more efficient

Expanding the role of intermediate rainfed-
irrigated systemsirrigated systems



G hi l hif f i l lGeographical shifts of agricultural 
systems:y

Zones currently within a particular aridityZones currently within a particular aridity 
class tend to occupy agro-ecological niche of 
more humid zone, and will themselves bemore humid zone, and will themselves be 
substituted by systems currently in a more 
arid climatearid climate



Climate-proofing rainfall-based systems:

Systems that are most likely to come under pressure 
by climate changeby climate change

To retain productivity, these systems need to draw 
inspiration from established principles like: 

R d ti t t i il i t filReduce evaporation to retain soil moisture profile

Use drought/heat‐tolerant crops and varieties thatUse drought/heat tolerant crops and varieties that 
fit the rainfall pattern (drought evasion) and

Conservation of agriculture



Making irrigated systems more efficient:
Irrigated systems pressurized to become more efficientIrrigated systems pressurized to become more efficient 

considering their low Water Use Efficiency (WUE) 

Technical possibilities for increasing efficiency of irrigation 
systems:
–Reducing distribution lossesg
–Conversion of gravity or surface irrigation schemes (such as 
drip or sprinkler systems)
Improve efficiency of surface irrigation systems–Improve efficiency of surface irrigation systems

–Shifting emphasis from more water-demanding systems based 
on relatively low-water demanding crops e.g. sugar beet vs sugar 
cane
–Changing crop calendars to avoid extreme heat and
–Increasing use of marginal watersg g
(treated sewage and brackish- important source of irrigation 
water, e.g. for forage crops and agro-forestry)



Expanding the role of intermediateExpanding the role of intermediate 
rainfed-irrigated systems:

These systems proved significant in many areas 

Expanding conjunctive or alternating use of rainfall 
and irrigation water is possible through 
water harvesting
both micro- and macro-catchments
 l t i i ti dsupplementary irrigation and 
deficit irrigation



Prevention

Water supply augmentation and conservation (e.g. 
rainwater harvesting techniques)

Expansion of irrigation facilities

Effective dealing with drought

Transport and communication links are a must to ensure 
supply of food and other commodities during and just pp y g j
after a drought

Public awareness and education



Mitigation

Mitigation actions, programs, and policies are   
i l t d d i d b f d htimplemented during and before drought 

R d ti i it d f i k t h lifReduction in magnitude of risk to human life, 
property, and productive capacity

Shift in public policy from drought relief to 
d ht iti tidrought mitigation measures

E l d ht i t t i tiEvolve drought resistant crop varieties



Mitigative measures:
Judicious use of surface and groundwater
Water management issues of current concern:
(a) Less exploitation of groundwater for irrigation
(b) Increased concentration of salts in soil profile and groundwater( ) p g
(c) Increased concentration of specific ions in water (e.g. Fluorides and 
Nitrates) 
(d) Lack/ Reduced availability of drinking water for animals in ponds(d) Lack/ Reduced availability of drinking water for animals in ponds 
and lakes etc.

Cl d di i D ht P i f I diCloud seeding in Drought Prone regions of India 
The South African cloud seeding experiment-during 1991-1995 with 
new technology
The results was statistical increase in rainfall in all types of clouds (i.e. 
small to large)
This gave impetus to cloud seeding research in different parts of the s gave petus to c oud seed g esea c d e e t pa ts o t e
globe
The interior part of peninsular India is a rain shadow region



Future Needs

• Monitoring at dis-aggregated level (Block/GP)

• Early Warning of Droughts

• Composite Indicator: Integrated, Implementable, Acceptable

• Vulnerability Assessment – towards drought mitigation

• Rabi season drought assessmentg

• Development of products (long-term, calibrated and real-time) for drought
monitoring

• Assessment Climate Change Impacts vis-à-vis drought vulnerability



?s please

Thanks……suryanidm@gmail.com
Call: +919868915226





Drought  Frequency Map

 Last 60 out of 67 years 
are drought yearsare drought years



Rajasthan Scenario‐Water resources
A i f ll f 100 i thAverage rainfall ranges from 100 mm in the 
western part to 900 mm in the east.

• 10% geographical area

5 2% l ti• 5.2% population



WE 
REALISEDREALISED………. 

Four water & watershed 
approach– rain water harvesting 

only solution to the crisis



Beginning 
of

Mukhyamantri 
of………..

y
Jal 

SwavlambanSwavlamban 
Abhiyan- not 
a program buta program but 
a movement –
L d b H ’blLed by Hon’ble 

CM



Main Objectives



UniqueUnique 
features



Unique feature‐ Scientific Approach

Four waters concept Watershed Approach

Water Budgeting

Running water Walk  Crawl  Stop  percolate down



Unique 
features

जल ग्रहण क्षत्र सीमा

features



Unique feature



Unique 
featuresfeatures



Mahatma  PHED
Unique feature ‐ Convergence Departments Planning 

for  Water  Utilisation

Gandhi NREGA 
& RD PR

Watershed 
Department

Agriculture

Water
Horticulture

Resources 
Department

Ground
W t

Afforestation

Water 
Department
Technical 
Support

DPR of MJSADepartments Planning 
for  Water Harvesting

Leadership of Hon’ble 
CM – crucial here



Unique Feature

Plantation 
around wateraround water 
harvesting 
structures withstructures with 
five year 
maintenancemaintenance 
plan by Forest 
DepartmentDepartment



How was it doneHow was it done







Use of Technologies like 
- GIS and Remote Sensing in Planningg g
- Geo Tagging of all works

Base Map LANDUSE/LANDCOVER Base Map   Map

CONTOUR MapCONTOUR Map  

DRAINAGE & SURFACE WATER BODIESSlope Map  



‐ At all level – Cabinet to lowest



What we Achieved



MJSA 
became a 
mass 
movement , 
all sectionsall sections 
of society 
joined handsjoined hands 



Crowd Funding 1.41

Dang/Magara/Mewat 0 22Dang/Magara/Mewat 0.22

MJSA Untied Fund 31.79

Mahatma Gandhi NREGS 23.86

P h ti R j 1 19Panchayati Raj 1.19

Rural Development 0.09

TFC/SFC etc. 0.09

Agriculture 0.79

Horticulture 0.44

CAD 1.25

Water Resource Department 4.88

MP LAD/MLA LAD 0.06

Watershed Department 32.66

PHED 0.57

Ground Water Department 0.01

Forest Department 0.70



What we Achieved

 3500 villages

 94 394 works completed 94,394 works completed

 2.8 Million plants with 4 yrs 

maintenance plan



TRANSPARENCY



Kind Donation District wise DetailsKind Donation District wise Details









All works with status ,location and 
public domain- gis.rajasthan.gov.in



G
WHS , Pohda, Jaisalmer Piraka Johri, Kushalpura, Sikar

L
II
M

WHS Constructed By 
SABMILLER INDIA (CSR) 
Neemrana (Alwar)

M
PMPT,,PratapgarhNeemrana (Alwar) P
S
E

WHS , Jodhpur S Horticulture Plantation 
with drip, Barmer







Maheshpura MST, Bakani,  District:- Jhalawar



Banskhoyara MIT, Bakani,  District:- Jhalawar



Ranayara Anicut, Bhawanimandi, District:- Jhalawar



Renovation of Anicut on Mashi river, Chandrapura, 
Phagi, District :-Jaipur



Drinking Water







Hon’ble Prime Minister appreciates in his 
“Man ki Bat”

•MJSA & Plantation Drive 



•BRICS countries (Disaster Management Ministers)

Accolades  from International Community

•South Australian Delegation  led by Water Resource minister

•Namibia ( Rural Development minister)

•Appreciated in the Asian Ministerial Conference on  Disaster Risk 
reduction organised by United Nations-MHA -NDMA and inaugurated by 
Hon’ble  Prime Minister & was attended by delegates of 61 countries



MJSA Phase II - Way ForwardMJSA  Phase  II Way Forward
Launched on 9th December  2016

4200 ill4200 villages
140 Thousand structures

5 Milli Pl t ti5 Million Plantations



Thanks


