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Major challenges in Third Pole
region

« There Is substantial commonality in challenges In
climate related issues on agriculture.

 Climatic Variability & Climate change is expected to
affect all of the components that influence food security:
availability, access, stability and utilization.

e |Increases In extreme weather, such as floods and
drought, as a result of climate change, would exacerbate
this trend.

 All these could have a negative impact on livelihoods
that depend on climate-sensitive activities such as rain-
fed agriculture.
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Better management of the
risks of climate variability
and change

Adaptation through the
development and
Incorporation of science-
based climate information
and prediction into planning,
policy and practice.
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Bhutan

= |n Bhutan, Rice in some part of CerD

district was affected and damaged by
the storm just ahead of harvest season
in 2010. Also, maize, the staple food in
eastern Bhutan was swept away by
storm in 2010. |Infestation of cash

crops by the pest.

On 12% April 2012, the heavy wind and
rain damaged acres of maize crops and
many makeshifts and cowsheds. Storm
occurred just as it was time for the
villagers to harvest betel nut, their
main cash crop. Z
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Hailstorm in Maharashtra and North and Central India in 2014 & 2015
Components of Variability in Weather & Climate
+» Heat/Cold Wave

» More variable R/F

** Increased Extremes Weather
Events

< Erratic Onset, advance and
retrieval of Monsoon

*» Shift in Active/break cycles

< Intensity and frequency of
Monsoon lows/depressions
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Monsoons - a relatively regular Phenomenon interspersed with large extremes

All India SW Monsoon Rainfall (JUNE-SEPTEMBER)
40

Negative extremes tend to bunch together in bi-decadal blocks marking them out as
stressful epochs.

Linear trend(oC/decade) in mean and diurnal a0 4
temperature (Long term analysis different seasons 1899 <«—» 1920 1965 <—» 1987
over India based on 27 stations (dots) Dot size is w“w— - -

£ F g £ § £ 8§ §£& 88 8 z 232 E & § & F £E8E 373 FF & P T 2 E ¥ 2 FzZ

related to trend

Annual Ep anomalies
(mm/day) between 1961 &
1992 wrt to the 1961-92
mean for three stations &
for four seasons. Dashed
lines show best-fit linear

trend Chattopadhyay & Hulme,

Increase in Surface
Temperature(IPCC 2007)

10°C

Regionally averaged annual Ep
anomalies(mm/day) for the period Number of GCM experiments & P/PE ratio
1961-92 wrt the 1976-90 mean for e o Gore i crecme o BJPE v

different seasons over India.
Number of stations is ten between 7|
1961-75 and 1991-92 and 19
between 1976 &1990 . Dashed :
lines show best-fit linear trend

For the monsoon season, all six GCMs agree that
P/PE ratio becomes more favourable over north-
. eastern India.

= 3 Five out of six agree that this ratio increases, apart
from the extreme south, over the rest of the country.
Changes in this ratio are less favourable in the post-
monsoon season and in the extreme south of the
country

1997

e IR e PSRN | 51 %\\
INDIA METEOR U+ RTMENT i



Why do farmers needs climate services

Farmer Early Actions Across Time Scales

Ready!

|
Seasonal Set AcCCessS

« Select cultivars : S O ! relevant
Mid-range
e Purchase

appropriate * Anticipate Short range .C“mate .
seeds wet/dry spells . petermine right Information

Choose variaticlyy harvesttime ~ can empower
alternative temperature Decide timing of formars to

livelihoods Manage risk in pesticide/fertiliz .
Sensitize harvess ers application ~ anticipate and

Community Oper e Evade  crop confront

Plant/clear losses :
fields =, SEN climate related

Warn Community ”SkS and

community on .
hazards Opportunltles
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Tools: Observation, forecast, data & products

Conventional Observational Network 675 Automatic
Weather Stations

Surface Observatories — Class | and Class Il - (559)
Pilot Balloon- (71)

127
Agrometeorological Observatories- (219) Agro-

Hygrometeorological Observatories - (701) A

. _ _ Type of Propo

e ARG 1350 2000
« Extreme Weather reporting — Storm surge, INSAT-3D
DWR 16 42 ,

» Frost, Heat wave, Hail storm etc. INDIA’s

India's advanced weather
Doppler Weather Radar INSAT-3D launched in the early%éﬂfgnced

16 DWRs are instaIIed of July 26, 2013 from Kourou, A&fetyther Satellite

Guiana, and has successfully been
Products are placed in Geosynchronous orbit.

548

* Rain intensity It carries four payloads

" . : »Imager (Six Channels)
Cumulative rain »Sounder (Nineteen Channels)

* Cloud motion winds »>Data Relay Transponder(DRT)
»>Satellite Aided Search and Rescue

* Vertical profiles of Temperaturesas & r)
humidity etc.
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Operational Seasonal Rainfall
Forecast for Monsoon 2015

e The forecast indicates below normal rainfall
for the country as a whole with a quantitative
value of 93% of its long period average with a
model error of £ 5%.

« The experimental seasonal rainfall forecast
during JJAS 2015 based on the coupled model
CFSv2 run at MoES-IITM, Pune indicates
below normal rainfall over many parts of India.

« Below normal rainfall over Uttar Pradesh, East
Rajasthan, Madhya Pradesh, Gujarat,
Marathwada, Interior Karnataka, Telangana,
Rayalaseema and Coastal Andhra Pradesh.
Remaining subdivisions may experience
normal or above normal rainfall.

HiIea FHiEaa fQsr=r Qs
INDIA METEOROLOGICAL DEPARTMENT

P




Interpretation of seasonal forecast at district level and organizing state level
monsoon preparedness meetings

A
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National- CRIDA

Updating of contingen
plans with
Universities/KVKs

CRIDA/AICRPDA
Research
outputs

Agri.
Universities

MP- Bhopal

Telangana-CRIDA

600 plans
completed

COMPLETED
I FenDinG
[ urBAN AREAS

Rajasthan-Jaipur

Gujarat-Anand

Implementation
of DCPs

Maharashtra-Pune

+ AP, Haryana, Chhattisgarh and Jharkhand

District (with state
government
authorities)

Talug/Mandal
(AICRPDA/AICRPA
M network)

Karnataka- Bengaluru

Villages (through
KVKs under
NICRA-TDC

UP-Lucknow

GKMS positions |T|:-:f;I 240 \ IMD mENT

S

»



Pentad wise rainfall predicted by MME

Daily evolution of rainfall and wind at 850hPa
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0., 93 L.0

% Madhya Maharashtra

Sunflower,
hybrid jowar, hybrid pearlmillet,
redgram and seasame

®,
0.0

soybean, cotton,

Intercropping of -
PearImillet+redgram
Sunflower+ redgram
Soybean+ redgram
guar + redgram ¢

\

% Marathwada
(Aurangabad,Beed,Jalna,
Osnamabad,Parbhani,Hin
goli,Nanded,Latur: 8
districts Worst affected)

Cotton, soybean,red/black gram,

sorghum,sunflower,sugarcane

= |Intercropping of
cotton+pigeon pea
pigeon pea+ sunflower or bajra

= Short duration varieties of

sVidarbha
(Buldana,Chandrapur,Yeot
mal: 3 districts: Worst
affected)

= Bt. Cotton

= American/Desi cotton

= [ntercropping
cotton:sorghum:pigeonpea:so
rghum

= Short duration pigeonpea
Intercropping of sorghum with
pigeonpea

= |n eastern parts of Vidarbha,

= Rice

= direct sowing of early
maturing and mid late
maturing rice varieties by wet
seeding method

c.. Q'

5 June — 2" July 17t July-13th August

Sept.

C RS ()

soybean.
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Our advisories on sowing short-duration, less
water requiring crops, such as pulses, were
followed by farmers in a big way.

Crop Situation in Andhra Pradesh (Kharif-2015)

Actual area sown in Kharif (ha)

District 2015 Normal Original crop in the area

Pearl millet

Kurnool 8273 7095/ Cotton, Castor, Rice
YSR Kadapa 2377 2035 Rice
Chittoor 2403 2134 Groundnut
Anantapur 2421 1782 Groundnut

Black gram
Guntur 1066 359 Cotton, Rice
Prakasam 5181 1466 Cotton, Rice
Kadapa 1279 327 Rice

Green gram
Anantapur 12380 618 Groundnut

YSR Kadapa arwa st sy A2 Rice
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Climate during the recent past
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Generation of WRF-ARW Forecast with WRFDA Assimilation
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B Tactical Decisions In different

operations stages of crops
Seed Management,
Irrigation,
Fertilizer Application,
Pesticide spraying,
o

Weather forecast

o

Applications

Sowing
Transplanting
Vegetative
Grain formation

Harvestlng, etc,..
Decision: 0

(.,Oﬂ'[ lngen Plam;! g
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Need Assessment Survey
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Shri Narayan Bhali Chawda (Krishi
Pandit), Village—Gomchi,Raipur

Since 1992, I have been getting these weather-based agro-
advisories regularly on the evening of every Tuesday and Friday.
Although, we have been involved in agriculture since last 30 to
35 years, these agro-advisories are certainly playing very
important role in planning our agriculture activities. Vegetables
and the cereals are the major crops grown in my agriculture
farm.
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Few examples of benefits / savings obtained by the farmers
through AAS in Karnataka State

Details of Farmer

Forecast provided

Forecast used for

Benefits/ savings

Mr.Shivaji Dege, Aheri
(2007), Bagalkot District

No rainfall in next 3-4 days

Spraying was deferred

Saved one spray costing Rs.4000/-
per acre.

Devanayak, Honawad
(2008), Bijapur District

Rainfall expected within 24 hr

Immediate spraying for disease

Saved losses to the extent of
Rs.60,000/- per acre. Others who
had no forecast failed.

Krishnappa Inchur,
Shivanagi (2009),
Bijapur District

Routine forecasting

Sowing, spraying and harvesting

The good forecasts helped him and
his co-farmers in timely
management without tension of the
coming weather

Shivalingappa Mareguddi,
Mugalkhod
(2009), Bagalkot District

only after two days

Rainfall is expected to occur

Completed the

commencement of rain

harvesting
operation of soybean crop before

Got Rs.1900/- per quintal of produce
(since the produce was not damaged
by rain) as against Rs.1400 of others
who had no idea of the coming rain.

Mahadevappa Neze, Nidoni
Village
(2009), Bijapur District

evening/night time

Rainfall would occur in the

Completed spraying in morning

hours

He could control shoot up of downy
mildew disease on grape, as well as
save from washout of the chemical
by providing sufficient drying time,
whereas others could not benefited.

Maruthi Marathe, Shivanagi
Village
(2010), Bijapur District

days

Rainfall is expected after 2 to 3

Took up dry sowing

This helped in good establishment of
crop due to subsequent rains as per
forecast.

Sanjeev Nandrekar, Sawalgi
Village

Extended dry spell expected

Curtailed sowing of rainfed maize
from the planned 10 acres to only

Even to this crop, he had to provide
irrigation as the forecast met out true

(2011), Bagalkot District

two acres

bl
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Economic Impact National Council of Applied Economic
Research (NCAER)

*» 95%0 of the farmers (surveyed) have been experiencing an
Improved reliability of the service in recent years.

¢ The incremental profit due to Agromet Advisory Services Is
assessed to be 25% of their net income.

¢ The Annual Economic Profit of 24% of the community,
cultivating 4-principal crops (wheat, paddy, sugarcane and
cotton), after using the Agromet Advisory Service in 2010, was
assessed at Rs. 38,463 crs and this has raised to Rs. 42,000 crs in
2015.

* Gramin Krishi Mausam Seva has the potential of generating net
economic benefit up to Rs. 3.3 lakh crores on the 4-principal
crops alone when Agromet Advisory Service Is fully utilized by
90.3 million agriculture-dependent households.
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*Ensure that farmers and the agricultural sector
have ownership and an effective voice In
development of climate information products
and services.

Develop the capacity to use and effectively
demand AGROMET ADVISORIES
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Climate Information services from NMHS should be
Supply driven and their should be full understanding of
Its usability in action

Farmer should receives information what farmer wants

 Collective Information on weather farm
management advisory should be provided.

e Climate Information services to transform
climate risk agriculture to climate smart
agriculture.
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New Technologies for
Dissemination of
Agromet Information
to the User Community

Internet
Kisan-Call-Centres
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Dissemination

1. Abridged
Advisories

2. Extreme
Wdather
w4drnings
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Mobile Advisory In regional language

The number of
farmers
receiving SMS
Agromet
Advisories
Increased from
500to 11.5
millions as on
today

qIaETET 3ETS-aREd aREwHed & 9,6 T b S A aEdh
qI-gIHg IS VATl AFIdT YA ATIHA TSN Ao
qef 7 R AT A Feeh caE-Fedd IR
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Farmer’s Registration for SMS advisory
through Ministry of Agriculture

(T
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Touch Screen Kiosk at block level

Information on different Crops,
diseases, recommendations.

» Crop advisory in Marathi
language is made available to
farmers.

Interactive voice response technology

9
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Touch Screen Information Kiosk
(TSIK) initiative for farmers by
Central Research Institute of Dry
Land Agriculture (CRIDA)
Hyderabad, India

Touch screen kiosks
provide one stop access to
Information needs of
Individual or group of farmers
with minimum literacy

standards

Kiosk allows users to navigate
for information on

*Crops cultivation practices,
sAgriculture inputs

«Crop diagnostic kit
Management time table

eFarm machinery and

emarket information etc,.
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Village Climate Risk Management Committee

e Comprises of 12-20 members, represent the community

* Elected President, Secretary and Treasurer

* Manages the custom hiring centre for farm machinery

e Under takes repair, maintenance of equipment

* Mobilizes fellow farmers for capacity building programs

e Collectively decide the implementation of interventions
& pass appropriate resolutions

e Operates bank account, deposits include hiring charges
and farmers share towards critical inputs like seed,
breeds & other inputs

Name of the | Village No. of Bank details
VCRMC name members
A/C no. Amount

VCRMC, 4935101100

Gumla 06239
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Enabling Farmers to collect climate data

* Engaging Farmers in determining Farmers are provided with rain
information packages via gauges by the programme
participatory platforms. Simple rain gauges for collecting

Intermediaries to support data collection rainfall data in the field.

& Provision at the farmer level. In addition to provision of rain gauges
to farmers, also provide thermometers

for  monitoring both rain and
temperature, in support of Dbetter
agricultural modeling and zoning
exercises.

By  getting involved in  the
observation of weather data, farmers
can help to produce location-specific
agromet advisories.
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Strengthening of Agromet observatories at Block Level

® Addresses submitted for 2 blocks of
Karnataka to Sl Division. Contacted to Kerala
Nodal Persons. Decision has to be taken for
installation of rainguages in the blocks.
Collection of contact information for
panchayat functionary is in progress).
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Available Surface moisture Monitoring using Satellite LSWI
(Southwest monsoon of 2015)

mm o2
[] 0.2-0.4 Mild Dry

] 0.4-0.6 Mild Wet

B 06-0.38 Moderate
Bl o0s Sufficient Wet

. Some part of Rajasthan, Uttar Pradesh and Madhya Pradesh shows mild dry moisture

status start of June.
The affected states of Maharashtra and Karnataka show mild wet conditions throughout the

season.
The moisture status in the states of Punjab, Haryana, Uttar Pradesh, Bihar, Rajasthan and

Madhya Pradesh was moderately wet in the month of august.
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Satellite Products used for

NDVI maps at State, NatAArﬁDrogress during the week

Surface soil moisture
estimation by passive
microwave sensor

Surface soil moisture
estimation by water
balance method

Sowing Suitability of  Surface Soil Moisture
crops from SMOS

HiIea FHiEaa fQsr=r Qs
INDIA METEOROLOGICAL DEPARTMENT




Operational Agrometeorological Services
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Weather Risk Insurance for Agriculture
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Regional consultation meetings on GFCS

o|bero-American Regional Climate Services Workshop

*Regional Consultation on GFCS in the Indian Ocean

*Regional Consultation meeting on climate services in the North-Eurasian
countries

*Central Asia GFCS Observation Workshop

*GFCS workshop and national consultation in conjunction with Training of
trainers (ToT) of Climate Field School (CES) for Asia-Pacific

*Regional Consultation on Climate Services at the National Level for South
East Europe

*Regional Workshop on Climate Services at the National Level for Latin
America

*Regional Consultation on GFCS for Small Island Developing States in the
Pacific

*Regional Workshop on Climate Services at the National Level for Small Island
Developing States in the Caribbean

*Regional Workshop on Climate Services at the National Level for the Least
Developed Countries (LDCSs) in Asia

by
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http://www.gfcs-climate.org/node/865
http://www.gfcs-climate.org/node/757
http://www.gfcs-climate.org/node/775
http://www.gfcs-climate.org/node/775
http://www.gfcs-climate.org/node/763
http://www.gfcs-climate.org/node/745
http://www.gfcs-climate.org/node/745
http://www.gfcs-climate.org/node/621
http://www.gfcs-climate.org/node/621
http://www.gfcs-climate.org/node/427
http://www.gfcs-climate.org/node/427
http://www.gfcs-climate.org/node/74
http://www.gfcs-climate.org/node/74
http://www.gfcs-climate.org/node/104
http://www.gfcs-climate.org/node/104
http://www.gfcs-climate.org/node/135
http://www.gfcs-climate.org/node/135

Key gaps and needs in in Third Pole
region

1. Capacity development of professionals and
communities to assess, manage and monitor risks of
climate variability and change on agriculture better.

2. Capacity development of professionals and
communities to access, understand, interpret and use
climate information and products appropriately.

3. Improved, standardized, and quality controlled
agricultural monitoring data that iIs compatible with
environmental and climate information.

4. Monitoring and evaluation of the appropriate, effective,
and cost-effective use of climate information for
agricultural decisions.

INDIA METEOROLOGICAL DEPARTMENT [ T




continued
Key gaps and needs

5. Research and prediction of agricultural impacts
associated with climate variability and climate change,
In collaboration with the climate research community.

6.Development and deployment of early warning systems
appropriate to the agriculture sector, and other interface
tools that help professionals and communities access
climate related information;

/. Sustainable financial and technical support.

8. Better collaboration with the climate community for
Interdisciplinary policy, practice and research.
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Implementation approach in the in
the third pole region

1. Establishing the leadership and management capability to
take the Framework forward, including creating the
structures needed to coordinate the technical work of the
Framework, and to monitor its success.

2. ldentifying objectives and targets to address current
deficiencies in the provision of climate services in priority
areas.

3. Creating and successfully delivering a range of projects to
address the key shortcomings in the provision of climate
services, ensuring they are timely, reliable, useful,
properly communicated and easily understood.
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continued
Implementation approach

4.Developing in the third pole region capacities to
enable the implementation and integration of new
Initiatives in emerging areas and priority sectors.

5.Encouraging all countries in the third pole region
and partners to the Framework to undertake
actions to address the gaps and priorities
Identified in this plan, its annexes and exemplars,
and inscribe these actions in a centrally-managed

catalogue of activities.
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