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Introduction
Four coping strategies to reduce every strategy 
to certain aspects of preparedness

1. Preparedness itself as a coping strategy means 
preparedness for what cannot be prevented

2. Mitigation practices as a coping strategy means 
preparedness to prevent what can be prevented

3. Contingency planning and responses belong to 
preparedness for what should be done after the 
events that couldn’t be prevented

4. Disaster risk mainstreaming is by definition 
preparedness for disasters in development of 
planning exercises -Permanent adaptation 
strategies that reduce the vulnerabilities to 
hazards



Challenging Issues

Lack of international system for disaster-
data gathering, verification and storage
Can’t have common strategies
Lack of Implementation mechanisms for 
the developed strategies 
Large Temporal & Spatial Variability of 
disasters.
Presentation dealt with short term extreme events (i) 
high intensity rainfall and floods, (ii) tropical storms, 
tornadoes and strong winds, (iii) extreme 
temperatures including heat waves and cold waves, 
(iv) droughts and (v) wildfires and bushfires



Challenges to disaster risk 
mainstreaming

Adaptation strategies
High intensity rainfall and floods
Tropical storms, tornadoes and strong 
winds
Extreme temperatures including heat 
waves and cold waves
Droughts
Wildfires and bushfires



Adaptation strategies

Agrometeorological adaptation 
strategies to consequences of 
increasing climate variability and 
climate change 
Adaptation Policy Framework
Bottom-up approach
Vulnerability-driven risk assessment 
for adaptation 



UNDP Adaptation Policy Framework 
(APF)

Guidance on designing and implementing projects that reduce 
vulnerability to climate change, by both reducing potential 
negative impacts and enhancing beneficial consequences. 
Integrate national policy making with bottom-up approach. 
The framework emphasizes five major principles: 

1. Adaptation policy and measures are assessed in a 
developmental context. 

2. Adaptation to short-term climate variability and extreme 
events are explicitly included as a step toward reducing 
vulnerability to long-term change. 

3. Adaptation occurs at different levels in society, including the 
local level.

4. Adaptation strategy and the process by which it is 
implemented are equally important. 

5. And building adaptive capacity to cope with current climate is 
one way of preparing society to better cope with future 
climate. 



Flexibility of APF

The APF is a flexible approach in which 
the following five steps may be used in 
different combinations according to the 
amount of available information and point 
of entry to the project: 

Defining project scope and design
Assessing vulnerability under current climate
Characterizing future climate related risks
Developing an adaptation strategy
Continuing the adaptation process.

The framework focuses on the 
involvement of stakeholders at all stages.



High intensity rainfall and floods

Flood hazard mapping for land use planning
Monitoring and early warnings  
Flood control and management are the starting 
points of any flood preparedness initiatives in 
development planning
Flood water detention 
Flood diversion attempts for agricultural purposes 
Production adaptation strategy although annual 
flooding can be agriculturally used 
A serious effect of floods is landslides 



Tropical Storms, Tornadoes And Strong 
Winds

Wind calamities are often occurring in 
combination with floods. However, floods 
are getting much more attention than 
winds in planning for coping with damage 
due to cyclones, due to higher impact 

Crop contingency plan depend on extent 
of damage to standing crop and time of 
season

Strategy for live stock protection



Extreme temperatures including heat 
waves and cold waves

Extreme temperatures are no 
considerations yet in development 
planning for agriculture in developing 
countries, with the exceptions of 
vulnerabilities to large scale wildfires and 
bush fires 

long term heat combined with drought & 
associated crop losses

large scale losses from low temperatures 
and frost damages



Droughts
No operational procedure to forecast drought 
with respect to area of impact, extent & duration.
Update mapping of drought prone areas for 
development planning. 
Changing cropping calendars and patterns appear 
the only solutions envisaged there in present 
planning exercises. 
Bottlenecks- Insufficient considerations of the 
actual conditions of livelihood of farmers leading 
to development of inappropriate support 
systems. 
Role of Local government and NGO in reducing 
local vulnerabilities



Wildfires and bushfires
Frequent large scale fires are related to 
inappropriate environmental management, 
wasteful logging practices, poor fire prevention 
and fire-fighting systems
Burning is a land planning technique widely used 
in the diminishing shifting cultivation and 
extensive livestock–keeping to clear land
When well timed and controlled, the natural 
vegetation will respond with new healthy 
growth. Ill-timed or poorly controlled burning 
can seriously reduce the amount of organic 
matter on the soil surface and leave it exposed to 
erosion by wind and water
Related to this disaster is haze pollution and the 
transboundary component has led to an 
international agreement in Asia, including 
assistance in combating forest fires



Challenges To Contingency Planning 
And Responses
Emergency response mechanism requires
planners to; 

Identify disasters & their probability 
Evolve signal/warning mechanisms
Identify activities & sub-activities
Define level of response
Specify authorities
Determine response kind 
Work out individual activity plans, have 
quicker response teams 
Undergo preparedness drills 
Provide appropriate delegations & have 
alternative plans

This has to be organized identically but must have 
different contents for each type of disaster. 



Challenges to mitigation practices as a 
coping strategy

Impact reductions
High intensity rainfall and floods
Tropical storms, tornadoes and 
strong winds
Extreme temperatures including 
heat waves and cold waves
Droughts
Wildfires and bushfires



Impact reductions

Vulnerability reduction by temporary or 
permanent measures 
In India focus moving away from relief to 
mitigation, while in two states where this started 
decades ago it brought visible results. He also 
indicates that mitigation planning and 
development planning in effect share common 
goals
Pay attention to farmers innovative ways (which 
may be improved through R&D) to cope with 
increasing climatic variability



High intensity rainfall and floods

Implementation of afforestation 
The living style, the habitations, the crops grown were all evolved 
taking into consideration the climate and the flood-proneness of 
the area. Ancient people inhabiting the floodplains took care not 
to block the natural drains, preserved the natural beds and 
depressions, and cultivated only those crops which could stand 
submergence cultivated.
Evolve an alternative development paradigm, the “modern” must 
assimilate the merits of the “traditional” 
There are few Agro Met components other than soil cover 
mitigation in high intensity rainfall impact and flood control. Their 
impact reduction applies in our fields to techniques of using 
inputs, soil conditions and planting densities, choices of cropping 
systems and varieties, applications of protection strategies in 
crop/tree space and applications of other multiple cropping 
microclimate management and manipulation techniques 
Agriculture on sloping land-a combination of contour hedgerows 
and mulches to limit water run off and soil loss in heavy showers. 



Tropical storms, tornadoes and strong 
winds

Understanding of the complex interaction 
between husbandry as a mitigating factor, 
weather and soil has just begun 
Variety choice, sowing date, seed rate, drilling 
depth, soil fertility and the widely used 
application of plant growth regulating chemicals 
are the best known mitigation factors for cereal 
cultivation 
Wind reduction in agriculture is mainly through 
microclimate manipulation using forestry and 
non forest trees
Even mildly strong winds can be disastrous, as 
the wind erosion problems



Extreme temperatures including heat 
waves and cold waves

In the tropics, where some crops are near their 
temperature tolerance, yields will decrease (IPCC) 
with changes in temperature
Crop diseases will have to be combated more 
seriously because higher temperatures are highly 
favorable to pathogen growth, survival and spread. 
Changes in crops, growing periods, planting dates, 
varieties, irrigation and fertilizers, intercropping, 
growing off-season crops and choosing resistant 
varieties together with microclimate management 
and agronomic manipulation are farm level 
mitigations.
The very likely higher Tx, more hot days and heat 
waves will also give increased heat stress in livestock 
and wildlife for which shade and other protection 
facilities will have to be expanded.



Droughts
Crop selection-using a perennial xerophyte cotton 
variety surviving drought with lower yields.
Cultivation of crops

low water requirements 
short duration

Monitoring of the rainfall situation rather than 
long range forecasts of the seasonal rainfall led to 
giving the right agrometeorological service 
Increasing variability induced moisture stresses 
due to prolonged dry spells in combination with 
heat stress makes the mitigation of dry spells the 
most challenging issue  



Wildfires And Bushfires
The necessary ingredients to maintain a fire are given 
in a fire triangle concept (fuel, oxygen and heat)
Fire-fighting methods are based on breaking the 
triangle 
The climate of a region determines the type, amount, 
distribution and state of fuel available for the outbreak 
of fires
From the mitigation point of view, the amounts and 
distribution of the most flammable fuels could be 
influenced most. However, in practice this is not 
possible on a large scale and therefore the only 
mitigation applied is related to minimizing and where 
necessary managing the imposed sources of fires. Fire 
fighting itself as a form of mitigation needs a lot of 
knowledge of which the agrometeorological aspects 
have recently again been reviewed



Challenges to preparedness as a coping 
strategy

(i) livelihood-focused support
Beyond contingency and response planning there needs to be 
planning on alternatives for the present livelihood situation. 
Changing place, changing subsistence activities, changing 
income generating activities, for the individual/family, part of
the village, the whole village. Insurances may be a way out. 
Governments may offer such possibilities & farmers have to 
respond; conditions may force people to leave or to accept 
worsening conditions.

(ii) Participation perspectives
All other preparedness aspects have participation issues. The 
differentiation discussed depend on education, income, 
occupation, information channels. More participation the 
better chances of solving problems or living with problems.

(iii) Community perspectives.
Where a community organize itself, with eye on common 
future, better results are obtained. 



Challenges to methodologies to support 
preparedness

Early warning systems for assessing 
agrometeorological risks

Remote sensing for spatial information

Data analysis in research



Early warning systems for assessing 
agrometeorological risks
Improved climate and weather forecasts (Accuracy, temporal 
range and spatial domain)
Efficient early warning system integrated with field data on crop 
and livestock conditions, price movements, human welfare etc. 
is crucial for tracking hazardous event. 
Their onset, intensity, impacts and farmers response to them. 
It is a challenge to have this information operationally 
provided.
Timeliness & proper communication
A definition of warning stages 
Incorporation of agricultural information, production 
estimates, price trends of food and feed, availability of 
drinking water and household vulnerability, so that a variety 
of indices related to production, exchange and consumption 
could be addressed. The challenge is that information on the 
spatial extent and duration of risk events, time of occurrence 
with reference to crop calendar and severity of the events 
could operationally help in the preparations of coping 
strategies. 



Remote sensing for spatial information

Use of RS in crop condition assessment
Detection of stress
Differentiation of stressed crop
Quantification of extent & severity of stress
Assessment of production losses.

Use of CSM to generate spectral vegetation 
indices & weather information based DSS
Analysis of information using GIS to find

Potentiality of the area for a particular crop
Expected crop yield
Estimation of crop suitability, integrating 
factors affecting them under GIS environment
Evaluate risks and suggest alternative crops or 
cropping system for an area.



Data analysis in research
Development of techniques using climatic data  to identify 
weather extremes and variability taking into account the 
research in plant genetic improvement and development of 
sustainable cropping systems to attain the delivery of 
applications regarding adaptation strategies. Identify two 
types of adaptation depending on the final user: those which 
can be implemented by the farmer himself and those for 
decision-makers, which necessitate investment in 
development and construction infrastructures.
The concept of the Markov Chain probability model on initial 
and transitional probabilities of dry and wet spells is useful 
tool for crop planning and drought monitoring. It can be 
fitted to weekly rainfall totals to obtain sequences of dry 
and wet spells. These initial and transitional probabilities 
can be used for answering several questions concerning the 
expected frequencies of sequences of dry and wet weeks. 
The challenge here is that understanding sequences of wet 
and dry spells should help in preparing better agro-
advisories  



AGROMETEOROLOGICAL 
ADVISORY SERVICE (AAS)

Weather Forecast
AAS network
Advisory System
Economic Value



CURRENT STATUS IN INDIA
• 23 State Agromet Centre
• Participation of SDA officer
• Agro-advisory preparation - Monday & Thursday
• Composite Agro-advisory preparation- Tuesday & Friday
• Dissemination- AIR, Doordarshan, Print media, Website

• 107 AAS units with SAUs & ICAR Institutes
• 4-days forecast + weekly outlook preparation- Tuesday & Friday
• Agromet Advisory Board & Agro-advisory - Tuesday & Friday
• Composite bulletin preparation – Monday
• Crop Weather Models
• Dissemination- AIR, Doordarshan, Print media, Web, Electronic media      & 
Personal contact

• Feedback – Farmers, Forecast Verification, Economic Impact Assessment & 
ARM

• AAS popularization

IMD

NCMRWF

AICRPAm
ICAR

• 25 Centers
• R&D in Agromet

- Agroclimatic characterization
- Crop/ p&d weather modeling

• Weather based Agro-advisory- linked with AAS network
• Agromet data bank
• Website



INTEGRATED AAS IN INDIA

Agricultural Meteorology is a multi-disciplinary subject; hence AAS 
has to be essentially a multi-institutional program.
As the basic core is weather and climate, the agencies which deal 
with the subject of weather monitoring, weather forecast and 
climatology has to play pivotal role.
Around meteorological nucleus, one needs to synthesize the orbits of 
agro-meteorological data base along with decision support system to 
translate weather forecast into advisory on weather sensitive farm 
operations.
These orbits include Agro Meteorological Research, Education and
Extension agencies . 
The final orbit comprises of Information dissemination agencies.
These include; i) mass media dissemination agencies such as Radio, 
TV, print media ii) Village level knowledge dissemination agencies, 
and iii) KVK, DAO, NGOs etc



CRITICAL ISSUES

Accuracy and scales of forecast –
Introduce hierarchy of compatible models
Automation in empirical downscaling
Appropriate data assimilation
Local fine tuning

Dissemination of forecast –
User compatible formats
Vernacular Language
Media policy

User interface –
Assessment of user requirements
Product development
Personal contact



• Global Models
T80  at 150x150 km resolution [Operational]
T170 at 75x75 km resolution [Experimental]

• Mesoscale Models
MM5 (Nested 90, 30, 10 km)[Operational]

ETA at 48 km resolution [Operational]

CROP-WEATHER MODELS USED
CERES model for cereals
CROPGRO model for legumes

NWP MODELS USED



Weather Forecast SystemWeather Forecast System



SCHEME FOR PREPARATION OF LOCATION SCHEME FOR PREPARATION OF LOCATION 
SPECIFIC WEATHER FORECAST SPECIFIC WEATHER FORECAST 

DIRECT MODEL
OUTPUT FORECAST

STATISTICAL
INTERPRETATION

OF MODEL FORECAST

SYNOPTIC
INTERPRETATION

OF MODEL FORECAST

FORECASTERS’
PANEL

FINAL FORECAST



FORECAST PRODUCTS 
DISSEMINATED TO AAS UNITS

24 HR PRECIPITATION (MM)
AVERAGE CLOUDINESS (OKTA)
AVERAGE WIND SPEED (KMPH) AT 10 FT HEIGHT
PREDOMINANT WIND DIRECTION  (DEG.) AT 10 FT HEIGHT
MAXIMUM TEMP. TREND (DEG. C) AT 4.5 FT HEIGHT
MINIMUM TEMP. TREND (DEG. C) AT 4.5 FT HEIGHT

Frequency of Forecast : Twice-a-week
Dissemination : On Tuesday and Friday
Period covered : 4 days

WEEKLY CUMULATIVE RAINFALL (mm)l



FORMAT FOR ADVISORY BULLETINFORMAT FOR ADVISORY BULLETIN

WEATHER INFORMATION
- Weather summary of preceding week, 
- Climatic normal for the week, 
- Weather forecast and 
- Crop moisture index, Drought severity index etc.

CROP INFORMATION
- Type, state and phenological stages of the crops
- Information on pest and disease and 
- Information on crop stresses

ADVISORY BULLETIN
- Crop-wise farm management information tailored to weather 
sensitive agricultural practices.

- Spraying condition for insect, weed and their products
- Wildfire rating forecasts in wildfire prone areas
- Livestock management (housing, health and nutrition) 



Application of Weather & Climate 
information in

OPTIMIZATION OF
Choice of seeds 
Fertilizer use
Irrigation
Pesticides

PLANNING OF
Sowing & harvesting periods
Inter-cultural operations

PREPAREDNESS TO COPE WITH DISASTERS

Result is Reduction of Input cost with Improved 
Production giving farmers higher profit margin 
Eco-friendly and sustainable  system



ORGANISATION  OF AAS ORGANISATION  OF AAS 

FAX
PHONE
INTERNET

AAS UNITS (SAUs / ICAR institutes)

AIR T.V. PERSONALPRINT CONTACT

FARMERS

PREPARATION OF LOCATION SPECIFIC 
WEATHER FORECAST

PREPARATION OF AGROMET ADVISORY BULLETIN
FARMERS’ 
FEEDBACK

FEEDBACK FROM 
FARMERS/
AAS UNIT



1. Mass Mode of Dissemination
All India radio
Television
Print Media

2.  Outreach at Village level
- MSSRF
- Min. of IT/ NIC for Internet based Village Connectivity (1 lac 
villages adapted initially)

3. Human face for advisory dissemination
- KVK (ICAR): Training  +  interaction 
- DAO (SDA): Coordinate Farm inputs with Line Function Dept.

in rhythm of weather forecast
- NGOs & other intermediary groups
- Web portals
- Awareness Programme



SALIENT FEATURES OF AASSALIENT FEATURES OF AAS
• Units located at agro-climate zone level (127 Total)
• At present in 107+23 AAS Units 
• Units located with State Agricultural Universities and 
ICAR Res. Centres.
• Strong HRD
• Advisories based on Weather condition of preceding     
week, forecast for next 4 days+ weekly cummulative
rainfall.
• Biweekly advisories in vernacular language.
• Dissemination mechanism
• AAS units have also mechanism to interact directly with 
farmers to evaluate usefulness of advisories.
• All India Integrated Farm Advisory.



AAS NetworkAAS Network--
AgroAgro--climatic Zone level: climatic Zone level: 
107+23=130 Stations107+23=130 Stations

Current status of AAS network + planCurrent status of AAS network + plan



Proposed District Level Forecast Proposed District Level Forecast 
: : 600 Stations600 Stations

Steps towards Implementing DistrictSteps towards Implementing District--wise wise 
Medium Range ForecastMedium Range Forecast



ECONOMIC IMPACT INDICATORS

Difference in yield of AAS and non-AAS 
farmers

Yield

Difference between total paid out cost (per 
acre) of AAS and non-AAS contact farmers

Changes in cost per unit of output

Cost

IndicatorsParameters

Difference in return over paid out cost  
(Rs/acre) of    AAS and non-AAS contact 
farmers

Profitability

Increase in utilization by farmer for 
maneuvering cultural operations   

Utility



ECONOMIC IMPACT OF AAS

+18+15-4CoimbatoreTomato

+10+3-4Nadia

+15+8-7HisarMustard

+10+14+1HisarCotton

+17+9-6LudhianaWheat

+29+20-3Nadia

+18+9-6LudhianaRice

% Increase 
or Decrease 
in Profit/acre

% Increase 
or Decreas
in 
yield/acre

% Increase or 
Decrease in 
production 
cost/acre

Station 
name

Crop



CONCLUSION & RECOMMENDATION

The four coping strategies with preparedness 
from a different perspective have been explained. 
The key challenge is in the combination of these 
strategies and in facing a combination of 
challenges to each of them. The stronger support 
by higher up levels, the more chances of coping 
with disasters. Much suffering will remain in 
coping with disasters, because fate has to be 
faced and more resource wars loom. But it has to 
be recommended that the preparedness 
strategies are taken serious because local, 
federal and international support can also be 
better absorbed and used when more challenges 
to coping strategies are met within the local 
possibilities of communities, families and 
individuals.
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