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Weather forecasting and advisory creation: Indian government

Data collection and modelling for weather

forecasting in India

SURFACE
DATA (automatic weather stations,
COLLECTION evapotranspiration stations,
doppler weather radars. etc.)
Y % : OCEAN
# Collected data fed info software \ ——
programs equipped with equations, SUUTERIEEE MR s
quantifies relationship between
different weather parameters;
done through processing of large LOWER ATMOSPHERE
quantum of historical weather data, —4&— (weather balloons and sensors
post quality checks efc. on airplanes etc.)
o Collection of such quantified
relationships is known as
Numerical Weather Model (NWM) SPACE
« When current or real-fime weather l (satellites)
data is fed into a 'trained model', it
provides estimate of weather in the
future-a forecast
« Arka and Arunika, are two ATHER
supercomputers at [ITM and ECAST
\ NCMRWF used for this / GENERATED
SHORT MEDIUM EXTENDED SEASONAL
NOta RANGE RANGE RANGE FORECAST
hours) (Upto 72 (3-10 (10 days -4 (months
hours) days) weeks) ahead)
Source: CSE
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Weather forecasting and advisory creation: Indian government

Agrometeorologists logs-into Agromet DSS portal
wherein district level weather updated Tuesdays &
Fridays

A\ 4

Based on a consultation with ‘panel’ of expert
scientists--fills crop-wise data in drop-down
options.; Additional box for impact-based forecast
also filled

/Advisory in PDF generated, uploaded on the DSS portal in\
English & regional language

Advisory displayed on IMD’s Agrimet website & shared
with farmers via WhatsApp groups, etc

Nowcast details with erratic/extreme events

Custom Advisory At District Level of Uttarakhand:29-07-2025
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Weather forecasting and advisory creation: Private players

_ Fa rmprecise

E ® skymet Q, . Personalized advisory for your farm

erversrel} sreven arere, qftes Fersmerd st} Frore whennd
FEertilizer Calculator.
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Challenges
Weather forecasting &
agrometeorological advisories
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Limited infrastructure, capacity and maintenance deficiencies

A. Inadequate coverage and insufficient equipment density

* Block-level forecasts recognised necessary; quality forecasts at this level hard
to generate due to reliance on current district-level infrastructure

* District-level advisories often inadequate, especially in regions with varied
topography and diverse cropping patterns

* Government infrastructure operates about 1,008 Automatic Weather Stations
(AWS); based on the required 5-km radius coverage, India needs

approximately 40,000 AWS

* India’s network of Doppler Weather Radars (DWRs) stood at 39 in 2023,
significantly less compared to countries like the US (160) and China (217)
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B. Sporadic placement

Concerns among stakeholders about sporadic
placement of the infrastructure

C. Maintenance issues

Lack of appropriate maintenance & upkeep of
observational machines

KVK scientists cannot access real-time data
from AWS machines installed in own facilities;
difficult to monitor irregularities & plan
necessary replacements
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Limited infrastructure, capacity and maintenance deficiencies
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Limited infrastructure, capacity and maintenance deficiencies

# Number of AMFUs  # Districts covered by AMFUs
Jammu & Kashmir Himachal Pradesh TOtaI ]-3 0 | 65 8

D. High workload on AMFU 420 oo
personnel ety ER -
=b ———Uttar Pradesh
Delhi o o73
el Furjab Arunachal Pradesh
i sl elb
1ell

« Typically, 1 agro-meteorologist makes L .¢
bi-weekly advisories for an average of e n-g."#
4-5 districts

* This can be far higher in some regions,
such as in the case of Haryana or
Bihar’s Sabour AMFU

Madhya Pradesh
00 47
Maharashtra

West Bengal

Chhattisgarh
o513 o3 027

Puducherry
ele2
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Limited infrastructure, capacity and maintenance deficiencies

D. High workload on AMFU personnel

* Capacity challenge significantly worsened by the discontinuation of District Agro-
met Unit (DAMU) services in early 2024

* If existing AMFUs forced to cover all blocks,
1 agro-meteorologist linked to four-five districts (each with six to eight blocks);
required to generate 24 to 40 bi-weekly advisories, a task that is quite
challenging

e Outdated zoning. Network of AMFUs based on agro-climatic zones classified in
1971; classification has not been updated
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Accuracy and modelling limitations

A. Low block-level accuracy

Accuracy of block-level forecasts is particularly low, ranging 40-50 per cent

B. Monsoon variability

Accuracy much lower in monsoons, which negatively impacts kharif crops; However, the
accuracy increases significantly in winter season

C. Tropical modelling difficulty

India’s tropical nature and varied topography presents challenges; necessitates
parameterisations, adding to the uncertainty of forecasts
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Dissemination and accessibility failures

A. Lack of hyperlocal dissemination

Gram panchayat-level (hyperlocal) forecasts deemed
significant ;farmers primarily receive district-level
forecast; especially after the closure of DAMUs; has also
led to loss of established, trusted farmer networks built
through these WhatsApp groups

B. Coordination issues
Limited coordination between officials of two core
ministries—the Union Ministry of Earth Sciences and

the Union Ministry of Agriculture and Farmers’ Welfare
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140 million farming
households
In all likelihood, large
section of this population
not receiving the
agrometeorological
advisory service




Dissemination and accessibility failures

C. Digital divide

* Over reliance on ICT methods--- applications (Meghdoot, Damini) & portals

* Timely access challenging due to limited internet connectivity; difficulties
faced by technology-challenged farmers; obtaining information from
websites harder than receiving it through WhatsApp or SMS

» Effective practice of “warm-blooded dissemination” no longer widely
available

* ‘Gram Panchayat Level Weather Forecasting’ initiative, launched in October

2024, criticised because outputs are primarily accessible only on digital
platforms like E-Gramswaraj & Mausamgram
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Dissemination and accessibility failures

D. SMS issues

Farmers reportedly not been receiving
alerts through the ‘M-kisan’ SMS service
since 2021

SMS alerts sent by state disaster
management departments often not area-
specific, and their timing varies greatly
(from half an hour to one day before the
event)
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Content limitations in advisories

A. Lack of local expertise

Preparing meaningful advisory requires skilled, trained agro-meteorologists who possesses--
deep local knowledge regarding region, different stages of local crops & specific issues faced
by farmers; This level of specialised local experience is sometimes lacking in AMFUs

B. Non-differentiation
Advisories generally fail to differentiate between small-, medium- and large-scale farmers;
Weather needs are similar, crucial aspects like financial capacity to purchase agricultural inputs
& chemicals vary significantly

C. Technicality and length

Can be too technical for small farmers; Lengthy, contain generic information
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Content limitations in advisories

e For milch animals regularly follow schedule of 1 kg feed + 50 g mineral mixture per 2 litres of
milk vield.

e Feed animals with a mixture of green grass + hay + minerals + dry feed like a khichri.

e Proper ventilation should be maintained for free circulation of air in the sheds.

e Maintain optimum moisture of 60 to 70 per cent m vermin compost pits and drain out the
excess water from the vermipits.

e Livestock owners are advised to vaccine the animals agaimst the foot & mouth disease.

e Apply 4-6 inch thick hay thatch as a roofing material. Water can be used for spraying the floor
and roof of shelter periodically during peak hot hours which lowers the temperature and
consequently reduces the heat load on animals.

e It is advised to provide deworming medicine by consulting nearest veterinary hospital.

e Provide pure drinking water regularly.

e keep the animals under shade during 12 to 3 pm. as day temperature is increasing.

e Use clean water for washing the animals as pond water may be contaminated.

Animals

QW
\/ »—1
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Opportunities and possibilities
for improvement

SUSTAINABLE FOOD SYSTEMS




Targeted infrastructure scaling

Instead of general expansion, a targeted approach is recommended for increasing infrastructural capacity

A. Focus on high-risk areas

Investments can target identified high-risk districts (based on assessments like (NICRA’s)
“very highly vulnerable” & “highly vulnerable” classifications

B. Prioritize complex regions

States with higher topographical and micro-climatic variations, such as Himalayan states &
mountainous regions— focused for infrastructure build-up

C. Targeted schemes

The Mission Mausam scheme, launched in 2025
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Utilising indigenous technology

Prioritising and scaling up investment in Indian-made observation systems is recommended

A. Addressing maintenance issues

Intended to overcome difficulties related to the replacement
and maintenance of imported equipment, as highlighted by
KVK scientists

B. Cost-effective solutions
Companies in India developing and manufacturing their own
AWS, which are claimed to be cost-effective compared to

imported counterparts & tailor-made for India’s climatic
conditions
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Collaboration and synergy

Exploring collaborative projects is seen as crucial to leveraging the strengths of various sectors for better and
timely forecasts

A. Multi-stakeholder partnerships

* Collaboration explored between---government & private players, civil societies, and
academic institutions

* Collaborating with NDMA to make existing SMS alerts area-specific for erratic events;
including State Agricultural Officers in panel of experts

B. Quality monitoring

Such collaborations could also establish mechanisms for monitoring quality of forecast &
advisory information shared by private players with farmers, which is currently lacking
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Scaling up state initiatives

AMFUs across states have developed unique, context-specific approaches to enhance
the quality, specificity and reach of their advisories, thereby demonstrating scalable
solutions
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HIMACHAL PRADESH

AMFUs in Himachal Pradesh

AMFU Districts under the AMFU State agricultural universities with
the AMFU

Initiatives and Impacts

Kukumsheri Kinnaur, Lahaul and Spiti Ch Sarwan Kumar Himachal Pradesh

2018-2024, AMFU Solan had been issuing block-level advisories | e una Hanirou: Kangra, Shamba | €sht Visavichelosa

Seobagh Kullu, Mandi Dr Yaswant Singh Parmar University

Now exploring option of mentioning block-level forecasts in Nauni (Solan) | Solan, Shimla, Bilaspur, Sirmaur__ ©f Hortietlture and Forestry, Solan
district-level advisories

‘Press notes’ issued regularly; students of IGNOU roped in to
disseminate advisories

AMFU Palampur- blocks that had similar topography & clubbed
together---limited block-level advisories issued

Services of ‘Pashu Sakhi’ and ‘Krishi Sakhi’ used to increase reach

Chamba KVK--adopted 18 villages (under NICRA)
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MAHARASHTRA

Initiatives and Impacts

AMFU Parbhani--still issuing block-level advisories in 25 blocks; Had earlier also
collaborated with ISRO

Automating generation of advisories since 2019; Advisories generated when biotic or
abiotic stress in the region — instead of bi-weekly

 AMFU Rahuri--involves officers of state agricultural department & zila parishad, as well
gram sevaks at panchayat level to maximize dissemination

* To monitor impact, AMFU Parbhani issuing projects to university students pursuing
Masters or PhD in agrometeorology

 AMFU Parbhani-- has active YouTube channel & streams short 3-minute videos; Advisory

is an easy-to-read single page document
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MAHARASHTRA

Kailas Dalchore, Agrometeorologist of AMFU Parbhani creating awareness
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MAHARASHTRA
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UTTARAKHAND

AMFUs in Uttarakhand
Districts under the AMFU

Udham Singh Nagar, Nainital

State agricultural universities
with the AMFUs

G B Pant University of Agriculture
and Technology, Pantnagar

Uttarkashi, Chamoli, Rudraprayag,
Pithoragarh, Bageshwar, Champawat,
Almora, Tehri-Garhwal

VCSG Uttarakhand University of
Horticulture and Forestry, Bharsar

Pantnagar
Initiatives and Impacts e
e The AMFU in IIT Roorkee--has KVK officials —

Dehradun, Pauri, Haridwar

IIT Roorkee

in advisory board

link shared on WhatsApp groups

Mausam Mitras so far, (reach to 30,000 farmers)

blocks
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e Gives title of ‘Mausam Mitra’ to vigilant villager--help disseminate advisories; Has 30

* Scientists required to do at least 5 awareness and training programmes in villages and

AMFUs share district-level advisories at block level as well through WhatsApp groups

* Farmers can access block-level forecasts through ‘green alerts’, an initiative of the IMD;




HARYANA

Initiatives and Impacts

* QOut 13 established DAMUs--11 still functional. As a result;
Districts which have DAMUs get block-level advisories

* In some cases, DAMUs making district-level advisories for
neighboring districts as well

 AMPFU Hissar--developed ‘E-Mausam’ application (to send
SMS to farmers); Website portal has high social media
presence (Facebook and YouTube); also broadcasts on
local news channels & newspapers

Farmers say that the advisories are helpful
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PUNJAB

Initiatives and Impacts

* AMPFU Ludhiana--sharing block-level forecasts on
existing WhatsApp groups (as many as 400 WhatsApp
groups reaching about 10 lakh farmers); University
website, portal, PAU Kisan app, e-mails etc some other
options

e KVKJalandhar---started own SMS service to farmers

e Since 2017--university newsletter called ‘Kheti
Sandesh’ helped gain the farmers’ trust; Published in
Punjabi language, shared weekly as a PDF on
WhatsApp groups; made available on the university
website

SUSTAINABLE FOOD SYSTEMS

Eﬂ.:‘""

0 mBATs e‘h—mﬁe‘tmmu b

SHied gAS (U2 d1 fAgs fo9 A0 € &% Ual df 593 o9 migy taes
Ednr 951 W@é@ﬂ}hﬂ@fﬂwﬂmmwuﬁu@e@ﬂ?ﬁﬁ

A AN N

-
1

-

S5t 7t 91
THs et €57 famr
wient ©t Toe=t o) FTn B AHTET
B %im 1508 | 71 AdhHizT 11-12 4B 71
{2021) et fozaadt
= = WS s 2
7l A% 2056 | 78 Hebilea 11-12 46 T afsmr 2 F@
(2016)
= ZEgT adn
BiH Wi B18 | 75 Hdhiles wrenmd
(2003) 1o - -

famret = =y Hall €1 faere] g%E € gd degerd fog od | fog B9 %91 5 fa8

Hif 293 M3 HiT'Z HY (FEEMH a8%9d) € 2id &% A0 o faawl ad1 fen 2a

d 299 996 &% 12-16 Yding 3 feg ear de J |

+ Tl BE1 &89 3 G839 € IHS 30 AHIed wiS 52 3 ¥ € THE' 10
Aehfies I & 3fos o9 | 209 373 Bz &2 it &t @ soe fawet ot
Hadl | it €t faarel faat 53 20 did fes 3198 &% & oIt 7 Aadl
T EItHHBIN WS Fdint aHleT fog Haft & farael aax %E =99 A9 83
Usied &% 67.5 Benfied fe'g 2 fanra 18 897 (37.5 Bdifueg 89 »i3 30
FehiteT uEl) 89 oot adidt 3 | Hat &erf a8 yst 85 20 Adhieg
TS F = | B3 §F faael g9 &% UEt o 3938 It 7 mS 2A% Il
HiT & J= % qaA® 3 <1 596l J |

aete St SEEH: Ul 20 &din O JAE™ o9a HEl @ JdISinf od, Ufadt dist faaet

J 4 ge3 fue w3 ol BR 3 @ gefEni amie S9a1 gdidt 3 |

ye w3 fRest: ﬂaﬂ%ﬂmgwn@uﬁ@m@aﬁsﬂaﬂmmnﬂ

11 mmwmmloummmmmm@ Haft

ot eSS @ fod W3 Bardl I 31 el daat gdidl 3 | AgE Y 2% nis Suing

HE6 AN A% § Adr adt B gdier | ﬁaalﬂawué‘araﬁﬁnﬂ*ﬁaﬂé

figTet aaat ordiet T |

wSt »iE awEt: /Y Nl € A% Einl SadiEs 80 YSiHS S¥inf u'd HiEn 96 31

Haft & =t o9 a1 vdidl 3 wig ded % BIAT oI5 SO odd draTel &l

T3S 7 AT T |

wafiies T A, afifes ffw uve w3 wefees fiw, T9w Aegae A= aod, 396 396
Hales: 08882-09130




KARNATAKA

Initiatives and Impacts

SUSTAINABLE FOOD SYSTEMS

AMFU Bengaluru---give advisories at watershed level instead of as per area; being
conducted in collaboration with KSNDMC, Watershed Institute, and the State Agricultural
Department

Prioritizes warm-blooded channels like print media for regular and impact-based forecasts;
involves gram panchayats to fax advisories to local people who print and disseminate the

advisory in common places like dairies, schools etc.

Uses call centre services (running 24x7) as part of its ongoing collaboration
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