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Introduction 
 
. Increased frequency of climate extremes is another face of climate change confronted by humans, resulting in catastrophic losses in 
agriculture. While climate extremes take place on many scales, impacts are experienced locally and mitigation tools are a function of 
local conditions. To address this, agrometeorological advisories along with early warning systems must be place and location based, 
incorporating the climate, crop and land attributes at the appropriate scale. Existing services in RA II region often lack site-specific 
information on adverse weather and countermeasures relevant to farming activities. Warnings on chronic long term effects of adverse 
weather or combined effects of two or more weather elements are seldom provided, either. At present in RA-II countries 
agrometeorological activities are conducted within the Ministry of Agriculture or jointly by the Ministry of Agriculture and the 
meteorological organizations. The Republic of Kazakhstan is the first country in RA II that initiated agrometeorological operations in 
1922. Later on, India, China and Viet Nam joined this area of activity in 1945, 1953 and 1960, respectively. Bangladesh was the last 
country to begin agrometeorological operations in 1986. The Operational Agrometeorological Services in RA-II region have been 
divided into different categories like status of issuance of Agromet Bulletins, Agromet Products, Climate Services, Capacity building 
and Economic Analysis etc. Numbers of on-going and new activities in recent past are summarized below. 
 

Operational Agromet Advisory Services 
Agromet bulletins are prepared in different forms in various countries because of independent observational methods. Out of 34 
Member counties in RA II, 14 countries (Bangladesh, Qatar, Japan, Nepal, Viet Nam, South Korea, Uzbekistan, Kazakhstan, 
Mongolia, India, Thailand, China, Laos, and Iran) informed that they were furnished with an agrometeorological service, which issued 
agrometeorological bulletins. Such activities in the 11 counties were conducted within their National Meteorological Services 
(NMSs). In Qatar, agrometeorological activities are conducted within the Ministry of Agriculture. In Japan and Viet Nam, such 
operations are managed jointly by the Ministry of Agriculture and the Meteorological Organization. In Uzbekistan, Cambodia, weekly 
bulletins are provided during the cultivating period to identify the best time for crop management. In Nepal, weekly bulletins just 
represent climate information. In Iran, weekly, monthly and seasonal bulletins include climate as well as soil and canopy information. 
Ten-day bulletins are regularly prepared in all countries except Qatar, Nepal, Thailand, India and Laos, and include different types of 
information. In Bangladesh, Srilanka, Thailand,  Malaysia, and Japan only climate information is provided, while in the other 
countries, including Bahrain, Viet Nam, South Russia, Korea, Uzbekistan, Kazakhstan, Iran, China and Mongolia climate, soil and 
canopy parameters are observed and included in 10-day bulletins. In Mongolia, in addition to the above mentioned types of 
information, pasture and animal husbandry related matters are also contained in 10-day bulletins. 
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In Bangladesh, Qatar, Japan, Kazakhstan, Thailand and Laos no monthly bulletins are prepared, while in other countries 
monthly bulletins with information on soil, climate and canopy are given to users. In addition to weekly, 10-day , fortnightly bulletins 
and monthly bulletins, other kinds of publications, such as seasonal bulletins are prepared for each product based on observed climate, 
soil and canopy parameters in Bangladesh, Viet Nam, Uzbekistan Pakistan and Iran. In particular, in Viet Nam special reports are 
prepared for climate related impacts on vegetation, forest, farming and other agricultural sectors. 
 
The agrometeorological weather forecast is one of the most important items focused on in these bulletins. In this context, short- and 
long-term forecasts bear particular importance in each bulletin, and users widely apply their information. All the countries in the 
region have agrometeorological databanks, including phenological observations for different cultivated plants, and data for soil and 
climate Data quality controls based on standards are regularly accomplished. In most countries of the region, news and information are 
broadcasted through the mass media in critical situations, particularly to farmers. In India Hon’ble Union Minister of Agriculture 
launched the Nowcast-Extreme Weather Alert Services to farmers on 18th June, 2015 for providing localised Extreme Weather Warnings to 
more than 1 core farmers registered on mKisan portal of Ministry of Agriculture. These Nowcast alerts are based on DWR data and are 
issued few hours before the event to alert the farming community about the occurrence of the adverse weather. 
 
On the picture 1 data is presented obtained from International Bank of Reconstruction and Development – it shows the distribution of 
losses due weather among sectors of Russian economy. You see that agriculture is on the first place. Therefore, Russia pays great 
attention to the agrometeorological service of agriculture at various levels. 
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Figure 1 - Distribution of losses from weather 

On the picture 2 shows the scheme of agro-meteorological support on the federal level of country. The total chain is shown – from 
receiving information, through processing to submitting results to end users. The output documents could be divided on three groups – 
bulletins, forecasts and others, such as reviews, analytical reports, etc. The start of the bulletins issued is 1921.  



5 
 

 
Figure 2 - Agro-meteorological support of Russian agriculture on federal level 

 
Bulletin content is::  
Weather on the territory in the period (details with real data, especially temperature) 
Precipitation (real and norm percent), soil moisture and state 
For main cultivated crops (winter and spring cereals, potato, beat, sunflower, etc): 
Phases,  density, expected productivity, conditions (favorable or bad) for the past and for the future 
The most important forecasts are shown there. The regional level characterizes the territory restriction and it conducts by the regional 
agro-meteorological bodies. At the local level a station provide information to local agricultural enterprise.  
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The very important aspect is the visualization. The several packages or systems were developed and use at various levels. The one 
example of corresponding software is shown on  the Figure 3. It is necessary underline that all activities of this system are worked 
without human interference. The people need to select crop, period, type of result, etc. 

 
Figure 3 – Agrometeorological information forecasting system (IFS) 

This Crop Watch bulletin in China presents a global overview of crop stage and condition between April 1 and July 31 2016—in this 
report referred to as the “April-July” period. It is the 102th bulletin produced by the Crop Watch group at the Institute of Remote 
Sensing and Digital Earth (RADI) at the Chinese Academy of Sciences, Beijing.  
Crop Watch analyses are based mostly on several standard as well as new ground-based and remote sensing indicators, following a 
hierarchical approach. The analyses cover large global zones; major producing countries of maize, rice, wheat, and soybean; and 
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detailed assessments of Chinese regions. In parallel to an increasing spatial precision of the analyses, indicators become more focused 
on agriculture as the analyses zoom in to smaller spatial units.  
Crop Watch uses two sets of indicators: (i) agroclimatic indicators—RAIN, TEMP, and RADPAR, which describe weather factors; 
and (ii) agronomic indicators—BIOMSS, VHIn, CALF, and VCIx, describing crop condition and development. The indicators RAIN, 
TEMP, RADPAR and BIOMSS do not directly describe the weather variables rain, temperature, radiation, or biomass, but rather they 
are spatial averages over agricultural areas, which are weighted according to the local crop production potential. For more details on 
the CropWatch indicators and spatial units used for the analysis, please see the quick reference guide online resources and publications 
posted at www.cropwatch.com.cn.  
 
The network of agro-meteorology stations belonging to the department in Sri Lanka consist of 39 nos. and at these stations, in addition 
to the general meteorological observations, soil temperature at different depths, minimum observed temperature on grass, evaporation 
rates and hours of sunshine are measured and the observations are made at these stations twice a day at 08.30 am and 03.30 pm. These 
data received by the Agro meteorological division at the headquarters , are quality controlled and supplied to interested parties. During 
the year 2015, a total amount of Rs. 542,000.00 has been collected by supplying agro-meteorological data to outside parties. In the 
year 2015,it was initiated to issue “ a publication of meteorological information” having analyzed and mapped the information 
obtained and other meteorological data, along with the expecting meteorological changes and agro meteorological information. This is 
disseminated via internet each week.  
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Figure 4. Agro meteorological information in Sri Lanka 
 
The following recommendations are made to strengthen operational agrometeorological 
Services in Regional Association II: 
• Developing agrometeorological forecasting centers; 
• Developing forest meteorology, predicting yield/biomass before planting; 
• Studying sand movement or desertification elements; 
• Using AMS for measuring climatic elements and soil moisture; 
• Measuring evapotranspiration; 
• Establishing the domestic infrastructure of a flux measurement network; 
• Developing agrometeorological models for crop growth and development and evaluate 
agromet environment using agromet advice model "AMBER"; 
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• Integrating agrometeorological information services; 
• Collaborating with the World Agrometeorological Information System (WAMIS); 
• Cooperating with the International Society of Agricultural Meteorology (INSAM); 
• Strengthening agrometeorology networks including station density, fine equipment, and 
capacity building; 
• Providing more detailed agrometeorology information; and, 
• Developing the infrastructure of the information network to transfer agrometeorological 
information to farmers more easily and faster. 

 

Agromet products under Agromet Services 

 
While climate extremes take place on many scales, impacts are experienced locally and mitigation tools are a function of local 
conditions. To address this, agrometeorological early warning systems must be place and location based, incorporating the climate, 
crop and land attributes at the appropriate scale. The 12 parameters, which are among the most important for agriculture are solar 
radiation, sunshine hours, air temperature, dew point, atmospheric pressure, soil moisture, and rainfall,. The climatic data contribute to 
determining the exact water requirement of specific crops, helping farmers to irrigate more efficiently and effectively. Different 
agromet products being generated in the RA II region are listed here. 
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Figure 5:Map for possible areas for cold 
air in Thailand In December 2016 – 
January 2017 (Seasonal Forecast) 
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Figure 6: Crop Weather Calenders 
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Figure 7. Total Growing Degree Days 
accumulated Map Used in Pakistan 
 

Figure 8.Standard Precipitation Index 
used in Malaysia 

 

 

 
Figure 9: Satellite based Soil Moisture 

 
India Meteorological Department (IMD) in collaboration with International Centre for Radio Science (ICRS), Jodhpur has started 
preparation of soil moisture maps for the States of Gujarat, Madhya Pradesh and Uttar Pradesh. These maps have been generated in 
near real time using satellite data viz. NDVI and brightness temperature data received from SMOS and MODIS. 
For the integrated assessment of climate the National Agro-meteorological Institute (NRIAM) in Russia developed a special indicator 
- bioclimatic potential (BCP). It represents the total yield of the agro-ecosystem for the warm season. 
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Remote sensing data could be used for atmospheredrought monitoring as well as ground data territory Russia and some countries of 
central Asia. Remote sensing data are used in Russia agro-meteorology and agriculture for estimate crop state in different periods on 
the big territories. The digital data from AVHRR and MODIS as well as NDVI calculated on the base of those data were used. The 
special software was developed to process remote sensing date to produce such pictures (the country, federal districts, one or several 
regions). On the picture 4 is presented the cereals state on the territory of Russia. The green points are crops in the good state; yellow 
means satisfactory, red is for bad state. The other colours correspond to water, forests and not agriculture lands. The ground resolution 
is quite enough to have the general impression of the phenomenon distribution through the territory. The similar pictures are prepared 
every 10 days during the vegetation period. 
 

 

 

Figure 10 – Crop state at the mid of June 2016 
On the picture 5 is the same result but only for one region of Russia. Such every 10 days the pictures for every region of Russia and 
general country would be transferred to the Hydro-meteorological center, to the Ministry of Agriculture and regional agricultural 
organizations at various levels. 
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Figure 11 – Crop state at the beginning of June 2016(Krasnodar Krai) 

 

In China Crop Watch agroclimatic indicators (CWAIs) are prepared for rainfall (RAIN), temperature (TEMP), and radiation 
(RADPAR), along with the agronomic indicator for potential biomass (BIOMSS) for sixty-five global Monitoring and Reporting 
Units (MRU). Rainfall, temperature, and radiation indicators are compared to their average value for the same period over the last 
fifteen years (called the “average”), while BIOMSS is compared to the indicator’s average of the recent five years. 
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Figure 12 Global map of April-July 2016 rainfall anomaly (as indicated by the RAIN indicator) by MRU, departure from 15YA (percentage) 
 

 

 

Figure 13. Spatial distribution of rainfall profiles 
vegetation condition index 

 

Figure 14.Biomass accumulation potential 
departure 
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Figure 15.Cropped arable land 

 
Figure 16.he operational products of 

NDVI (Normalised Difference Vegetation 
Index) at 0700 GMT at 1 km spatial 

resolution from NOOA/AVHRR used in 
India 
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Figure 17.1-month and 3-month Draught Outlooks of Republic of Korea 
 

Capacity Building Programs 
 
Various capacity building programs have been organized in different countries like 
1. Short term courses 
2. Training Courses at WMO Regional Training Centre 
3. Participation in International Seminars, Scientific conferences etc. 
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For the first time Russian State Agrarian University – Moscow Timiryazev Agricultural Academy was produced the first 
graduate of agrometeorologist in Russia in 2016.Training is carried out at Uzbekistan. Tashkent Hydrometeorological Professional 
College, National University of mid-level for the national Hydrometeorological Service of Uzbekistan Central Asian educational 
institution for training. Training of highly qualified specialists in the field of hydrometeorology is provided by the National University 
of Uzbekistan named after MirzoUlugbek, as well as Uzhydromet trough postgraduate specialties 

Agrometeorological training in Uzbekistan 
1. General provisions 

Uzgidromet is a government body, specially authorized to solve problems in the field of hydrometeorology in Uzbekistan. 
Agrometeorological training intended for the continuous improvement of professional skills of specialists of agrometeorologia. 
 

2. Training of personnel 
Training is carried out at: Tashkent Hydrometeorological Professional College, National University of Uzbekistan. 
Tashkent Hydrometeorological Professional College (TGMPC) is the only Central Asian educational institution for training of mid-
level for the national Hydrometeorological Service of Uzbekistan. 
Training of highly qualified specialists in the field of hydrometeorology is provided by the National University of Uzbekistan named 
after Mirzo Ulugbek, as well as Uzhydromet trough postgraduate specialties: 11.00.07. surface hydrology, water resources, 
hudrochemistry and 11.00.09. meteorology, climatology, agricultural meteorology. 
 

3. Improving the skills of workers 

The main purpose of training employees is to provide high-potential staff in the field of hydrometeorology by forming and fixing the 
practice of professional knowledge and skills derived from the theoretical training. The main objectives of training are: 
- maintenance and improvement of the professional level of all employees in accordance with modern requirements for 
hydrometeorological sector; 
-update and deepen knowledge in the field of theory and methodology of teaching, management activities on the basis of modern 
achievements of science, advanced technologies and best practices; 
-development of innovative technologies, forms and methods of teaching aids and progressive use at domestic and foreign experience; 
-provision of scientific and methodological support for full self-realization of individual creative ideas of employees. 
 

4. The basic methodological principles 
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The basic methodological principles when conducting agrometeorological training to improve the professional level of specialists 
agrometeorologia: 
- constant monitoring of the quality of training and retraining of workers, the degree of integration in the workflow of new 
technologies; 
- regular informing of the employees about the achievements of advanced hydrometeorological science and practice; 
- commitment to continuous professional growth; 
- expansion of opportunities for training and retraining employees by using personnel resources and technical base of the Tashkent 
hydrometeorological professional College (TGMC), Scientific-research hydrometeorological Institute (nigmi), National University of 
Uzbekistan, regional training centres, WMO 
 
5. Forms of training 
- short courses; 
- training and courses at the WMO Regional Training Centres; 
- participation in international seminars and scientific conference, competitions of professional skill; 
- the organization of individual work on self-education. 
A number of training Agromet Advisory Services: programs have to be organized  in Nepal for those who are directly and indirectly 
involved in the agroadvisories and these include:  
 
1. Weather forecast based Agro advisory services to Technical Officers  
2. Crop/ P&D models and Decision Support System  
3. NWP based local weather forecast techniques  
4. Use of Remote Sensing and GIS in agro advisory  
5. Outreach Program  
6. Provision of adequate training for the end-use  
India Meteorological Department (IMD), in collaboration with the World Meteorological Organization (WMO) has organised two 
weeks training programme from 28th January to 9th February 2013 at National Training Institute, Pashan, Pune on ‚Operational 
Agrometeorology for serving end users requirement‛ for capacity building in the agri-culture sector of the Global Framework for 
Climate Services (GFCS). The training was specially designed for the professional in East African (Burundi, Ethiopia, Kenya, Rwan-
da, Tanzania, Asian participants (Bangladesh, Maldives, Myanmar, Sri Lanka, and Thai-land). those scientists working in operational 
Agro-Meteorological Advisory Services and those provide climate/ weather information products and services, preferably pro-
fessional staff of National Meteorological and Agrometeorological Services and a range of professionals working on farm 
management and design issues where weather and climate data is relevant 
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Improvement in District level Weather Forecast organized by IMD for its personnel was organized on 28th and 29th September 2015  
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Use of Remote Sensing and GIS crop for Crop Growth Monitoring and Yeild prediction was organized at Indian Institute of Remote 
Sensing (IIRS), Dehradun during 31st August 2015 to 20th September 2015 at IIRS, Dehradun which mainly focussed on new approaches of 
GIS based inputs to Agromet Advisory Services.  

 
 
Short duration course on “Agrometeorology” for foreign trainees was conducted at Agrimet Division, Pune during 9-20 May 2016, 
Pune. Mr. UgyenChophel and Mr. SonamRabten from Bhutan attended the training 

 
 
Pune component of WMO RTC India and Agricultural Meteorology Division, IMD, Pune organised a three weeks training 
programme from 26th November to 16th December 2013 on “Operational Agrometeorology”, through Agricultural Meteorology 
Division, India Meteorological Department (IMD), Ministry of Earth Sciences, Government of India. The training is specially 
designed for professional working in AgrometeorologicalOrganisations/Institutes/Universities in India and other countries. The 
training would be conducted at Meteorological Training Institute, India Meteorological Department, Dr. HomiBhabha Road, Pashan, 
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Pune, Maharashtra, India. Ideally, the training would draw upon those scientists working in operational Agrometeorological Advisory 
Services and those, providing climate/ weather information products and services, preferably professional staff of National 
Meteorological and Agrometeorological Services and a range of professionals 
 
Two-weeks training programme on “Use of Multiple Crop Models and Decision Support System in Agrometeorological Advisory 
Services” was organized during 7-18 October, 2014 at Agro Climate Research Centre, Agricultural Research Institute, ANGR 
Agricultural University, Rajendranagar, Hyderabad. Training was imparted to 30 scientists and Senior Research Fellows (SRFs) of 
IMD on DSSAT, INFOCROP and APSIM crop simulation models for better delivery of weather based Agro advisories and crop yield 
forecasting at district level in different crops across the country. 

 
 
Some of the recommendations of the different meetings on agromet products are: 
Holding of further training workshops and consideration given to short courses in Agricultural Meteorology. 
·  Exchange of data and Agricultural Meteorological knowledge between member 
countries and also the Inter-Regional exchange of these materials. 
·  Exchanges of experts between member countries as a necessary way to improve the 
knowledge of Agricultural Meteorology. 
·  Use of Meteorological forecasts and short- and long-term Agricultural Meteorological 
recommendations should be included in specialized bulletins for further notice. 
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·  Performance of joint research between member countries to solve common problems 
considering Agricultural Meteorological affairs. 
·  Use of GIS and Modeling of Joint Training should be considered 
 
The following four programmes were conducted  in Nepal during the year 2015 for the meteorological officers under the Continuous 
Education and Training (CET) Program  
 
1. Preliminary Course for Statistical meteorological forecasts  
 
2. Analysis of climatic data  
 
3. Training on Meteorological equipment  
 
4. Advanced Course on Agro meteorology  
 
In addition to the meteorological officers , meteorologists and research assistants were made to participate in the higher course on 
Agro meteorology. Accordingly, the officers trained of these 4 programmes are as follows.  
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Figure 18. Status of Trained officers 

 
 

Dissemination 
.  

In India IMD (India Meteorological Department) in collaboration with Agromet Field Units (AMFUs) disseminates weather forecast 
and Agromet Advisories to the farming community in the country in both regional and English languages through Ministry of 
agriculture portal i.e. farmers’ portal (http://farmer.gov.in/advs/login.aspx).Weather forecast and alerts now enable farmers in planning 
farming operations effectively and taking the best suited action to deal with adverse weather conditions.   
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Department of Agriculture in Cambodia is issues bulletin based on the climate and seasonal weather forecast of the area or province. 
They also advice the farmers on the type of crop/variety to plant based on the forecast (drought, floods, delayed/early rainy season, 
etc.). In case of pests/insects that destroy crops, wind data is important for early preparation.  

In order to increase the number of farmers in the data base, a system has been developed by India Meteorological Department 
and Ministry of Agriculture to provide weather based Agromet advisories to the farming community through free SMS. To avail this 
service, farmers are requested to register their names and mobile numbers along with the crops. Once registered, the farmers will 
receive SMS for their specific crops twice in a week on day to day basis as well as during extreme weather events. In Nepal Agro-
climatic and weather information is delivered to farmers and farming community via Information and Communication Technology 
such as web portals and radio, television and mobile phones under early warning system. The agrometeorological extension system in 
China in most cases a “cascade” system, from Provincial Level to Sub-Provincial Level to County Level and Township Level to 
Village Level. At the lower levels, extension officers and village technicians must play an important role. 

In Mongolia the advices are spread by reports to the government, connections with other departments (Agronomy, 
Engineering/Machinery etc.) and field meetings at various levels that include extension officers and farmers, in the same “cascade” 
system already mentioned. Broadcasting of sowing advices is via television programmes received here mostly by cable, rural radio, 
rural community radio, and SMS messages that are becoming more and more popular. In some places in China, apart from radio and 
TV as well as SMS messages on mobile phones, there is other dissemination of weather and climate information. This is done through 
visits, through telephone by using special numbers, through printed leaflets of some of the information or via the internet with separate 
weather and agricultural sites. 

. Agromet advisories  in India are being communicated to the farmers through multi-channel dissemination system like  mobile, Radio, 

TV, Newspaper including dissemination Kisan Portal (http://farmer.gov.in) launched by the Ministry of Agriculture, other PPP (Public 

Private Partnership) mode via  SMS and IVR (Interactive Voice Response Technology). At present mobile service is restricted to 

about 19.4 million farmers out of about 94 million farmers’ families. Thus, there is a need to reach out each and every farmer in the 

country. In view of that, there is an urgent need to take up a national initiative in this regard and do it in a grand manner by preparing a 

road map so that more number of farmers will be benefitted. 

 
Shri NarendraModi, Hon’ble Prime Minister, Govt. of India has launched a dedicated channel for the farmers, viz., DD Kisan. Inputs 
for ‚Crop Specific Weather based Agromet Advisories‛ for the country have been prepared on daily basis and sent for telecasting 
through DD Kisan Channel, New Delhi from the month of May, 2015.  
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Presently, this channel covers State level and Region wise weather and Agromet Advisories depending upon rainfall situation like dry 
spell, subdued rainfall, floods etc. and their impact on sowing and selection of crops and cropping on real time in programs like ‘Kisan 
Samachar’ and ‘Mausam Khabar’. In addition, in some of the States like Maharashtra, regional DD channels (DD Sahyadri) as well as 
private channels like ETV, telecast weather forecast and Agromet Advisory in Marathi. Other TV channels in Maharashtra have been 
contacted to telecast weather forecast and Agromet Advisory in Marathi. Similar efforts are undertaken for other States, as well. 
From its earliest days, the predecessor of Japan Meteorological Agency (JMA) sought the improvement and expansion of services to 
meet evolving and diversifying societal needs and requirements and to keep pace with scientific and technical development. The 
communication and dissemination tools for the public expanded from bulletin board, flag, and newspaper to radio in 1925, and the 
users of meteorological services were diversified shortly thereafter to include various socio-economic sectors, such as shipping and 
fishery, aviation, and railway and agriculture. 
 
Under Agrometeorological extension in China and roles for CFSs, first lessons to be learned are (i) the necessity of a strong co-
operation of meteorological and agronomical offices to combine trustable data and (ii) the importance of the art of reaching farmers 
with the information available/needed. One may call the agrometeorological extension system in China in most cases a “cascade” 
system, from Provincial Level to Sub-Provincial Level to County Level and Township Level to Village Level. At the lower levels, 
extension officers and village technicians must play an important role. 
For example in the current decision making approaches on irrigation from soil moisture forecasting in Henan Province, important 
agrometeorological information has been successfully delivered to local governments and authorities. They disseminate it down to 
farming technique facilitation stations at township and village levels. The latter, in turn, show local farmers how to plant and irrigate 
on a guided basis and how to prevent or get prepared for agricultural hazards. However, some of this information and these services 
are not directly and quickly accessed by farmers. Farmers are able to get informed of general weather forecasts through some media, 
including TV and telephone. But too many are unable to receive detailed and practical recommendations on amounts and timing of 
irrigation. CFSs would be a solution to these problems. 
 
There was a different extension mode in a successful agrometeorological service in Jiangxi Province, of establishing relay 
intercropping of late rice with lotus. Eight times a kind of Climate Field Classes was organized to demonstrate and popularize the 
method with the target groups concerned. An office was available for training. A comparison of such an approach with the “cascade” 
down coming of extension information in China would be a great last phase of the pilot projects started, also comparing class training 
with field training in CFSs. Even where the information supply line is short, such as in the case on peony flowering to the Luoyang 
City (Henan) Government and the City Office for Flowers, to benefit organizing the annual Peony Show, these services still cannot be 
made available to flower growers directly. Simple Field Classes would solve this issue. 
In rather some places in China, apart from radio and TV as well as SMS messages on mobile phones, there is other dissemination of 
weather and climate information. This is done through visits, through telephone by using special numbers, through printed leaflets of 
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some of the information or via the internet with separate weather and agricultural sites. However, Climate Field Schools would reach 
and stimulate many more farmers much better and would have all the organizational and other advantages that Farmer Field Schools 
showed to have 

Meeting/ Workshop 
Media is a powerful channel for dissemination of sensible weather information and Agromet advisories to the farming community 
through multimedia including mobile technology. Strong linkages are being established with different Medias in RA II region. 
Agrimet Division, IMD, Pune organised National Level Media Workshop on “Communication of Agromet Advisories to the User 
Communities” at Meteorological Training Institute, IMD, Pashan, Pune on 28th March 2014. The basic purpose of this workshop was 
to make media personnel aware about weather processes and usefulness of weather information for the purpose of agriculture, educate 
them about various terminologies, concepts and definitions.  

India Meteorological Department, Ministry of Earth Sciences & World Meteorological Organization, Geneva  organised international 
workshop on “Capacity building for Agrometeorological Services” on 28th -29th October-2013.The overall objective of the proposed 
workshop is to review the existing training, capacity building practices, activities for agrometeorological services and to make 
recommendations on how to improve these activities. Another objective is to start the process of reviewing guidelines on ‘Education 
and Training’ in Agricultural Meteorology and make specific recommendations to 16th Session of CAgM in April 2014. The 
workshop brought together participants from many countries in the world to share their ideas and experiences. The workshop will 
provide important recommendations to the members of the CAgM and will provide input in the development of the work plan for 16th 
Session of CAgM. The users will get chance to interact with climate scientists and resource persons to develop user specific products. 
The participants will include members WMO Commission for Agricultural Meteorology’s Implementation / Coordination Team in 
Agrometeorological Services, representatives from WMO Regional Training Centers (RTCs) and other experts 

\ 

CAgM Implementation / Coordination Team (ICT) 1.1 meeting was organized from 30th - 31st October 2013 at Pune, India. Terms of 
reference of the ICT were discussed elaborately and also the discussion was made on the strategies for preparation of working papers 
for the ensuing meeting of the Commission of Agricultural Meteorology, WMO in April 2014. 

 

In collaboration with Space Application Centre, NRSA, ICAR and other organisations efforts are being made to incorporate satellite 
based information for monitoring and assessing near real time crop status in as well as development of products for crop and location 
specific agromet advisories. In line with this initiative, Agrimet Division, IMD, Pune organised workshop on “Applications of satellite 
information in GraminKrishiMausamSewa” at Meteorological Training Institute, IMD, Pashan, Pune on 27th March 2014. The basic 
purpose of this workshop was to build mechanism of use of satellite information in operational Agromet Advisory Services not only 
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from the Indian satellites but also the other satellites available from other parts of the world. Different working groups have been 
formed to implement the concept operationally.  

Agrimet Division, India Meteorological Department (IMD), Pune in collaboration with United States Agency for Interna-tional 
Development (USAID), Washington DC, USA jointly organized international workshop on “Improving Climate Ser-vices for Farmers 
in Africa and South Asia (ICSFASA)” during 2-3rd February, 2015 at Hotel Ramee Grand, Pune. Around 40 Scientists and farmers 
from the countries of South Asia and Africa participated in the workshop. The Workshop was the platform to ascertain the farmers’ 
needs in Africa and South Asia about weather and climate information for on farm decision making. The Workshop addressed the type 
of climate information and communication channels currently available and the constraints faced by farmers in obtaining this 
information. It also explored in laying the foundation to establish an effective network for farmers in Africa and South Asia to share 
knowledge and information on climate services and products for on-farm decision making. Review of currently available ICTs for the 
farmers in Africa and South Asia and enhancing such ICTs for effective dissemination of climate products and services was also 
addressed in the workshop. Farmers from Nepal, Ethiopia and India shared their valuable knowledge and experience thus enabling the 
workshop to evolve concrete recommendations. 

 
 
 

Sixth Session of Regional Conference on “Management of National Meteorological & Hydrological Services (NMHSs) in Regional 
Association” was organized in Doha, Qatar during 2_4 December, 2014.  
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Agrimet Division, IMD, Pune organised a two day workshop on use of “Application of Satellite information in operational Agromet 
Advisory Services” at Meteorological Training Institute, Pune during 16-17 December, 2014. The objective of this workshop was to 
prepare road map for the use of satellite data in generation of accurate weather forecasting, Agromet products and ultimately 
preparation of Agromet Advisories. 
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Agrometeorology under Global Framework for Climate Services (GFCS) 
It is a well known fact that climate in vast territories of Russia is mostly strongly continental. Thus agriculture in Russia is 

defined by climate conditions.  On the picture 6 is presented data on total grain crops yield in Russia, which varies from 47 mln metric 
tons in 1998 to 128 in 1978. 

 
Figure 19 – Total yield of grains and beans in Russia (mln tons) 

 
For the integrated assessment of climate the National Agro-meteorological Institute (NRIAM) developed a special indicator - 

bioclimatic potential (BCP). It represents the total yield of the agro-ecosystem for the warm season. In the BCP calculation it 
simulate(with help of Climate-Soil-Yield” imitation system) the growth of grass phytocenosis during the growing period (from the 
date of temperature transition over 5°C in spring to the date of temperature transition below 5°C in autumn).  

BCP indicator has important practical application: 
-BCP uses annually to estimate some influence of climate changes on agriculture 
-Based on annual estimations of BCP value carried out by NRIAM for different subjects of the Russian Federation, Ministry of 

Agriculture determines the level of financial support to agricultural sectors of different Russian subjects (regions). 
-Some Banks use BCP to evaluate the possibility of region to return credit for agriculture development 
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Drought Preparedness and Management Strategies 
The drought itself and the consequences of drought result in significant losses in corresponding countries. Droughts attract 

attention of national bodies and the international community. WMO makes a lot in this area. The commission of the UN on economic 
and social problems for Asia and Pacific organizes within the Committee on Disasters established the special working group to 
monitor droughts and to give some early warnings. There were several meetings; a regional mechanism is under development. 

The droughts resulted in significant losses in harvest. On the table 1 there are presented the losses in harvest due droughts in 
some regions of Russia. Those are the historical data.  

Table 1 Yield reduction due droughts (as percent of average yield) 
Territory Year Yield reduction 

Russia 

1995 42 
1981 37 
1975 32 
1979 19 
1984 17 

Center of European 
part of Russia 

1995 91 
1981 89 
1979 88 
1984 77 
1975 19 

Volga river region 

1975 100 
1995 79 
1984 72 
1981 68 
1972 53 
1979 45 

Region of Northern 
Caucasia 

1995 33 
1979 36 
1975 30 

 
Particularly severe drought was observed in Russia in 2010. The result of this drought was following: 
Crop death from drought on the area of 13 200 000 hectares  
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That figure is equal to: 
29% from planted area affected by drought  
17% from Russia planted area  
30% from planted area occupied by cereals  
Drought causes damage Manufacture of agriculture in many of the former Republiks of the former USSR. Therefore by the 

decision of the Interstate Committee on Hydrometeorology of Commonwealth of Independent States Drought Monitoring Center was 
established in 2002 for the following countries: Azerbaijan, Armenia, Byelo-russia, Georgia, Kazakhstan, Kyrgyz-stan, Russia, 
Tajikistan, Uzbekistan. Aims: to develop techniques for drought detecting, evaluating and mitigation, estimation of impact on 
agriculture. 

Remote sensing data could be used for drought monitoring as well as ground data. On the Figure 20 the results of monitoring 
atmosphere droughts of territory Russia and some countries of central Asian in 2016 year are showed. 

 
Figure 20– Atmosphere drought at the mid of July 2016 
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Economic Impact of Agromet Advisory Services 
Studies on Economic Impact of Agromet Advisory Services (AAS) in RA II are scanty. However, the same carried out in India 

indicates that agromet advisory services rendered by India Meteorological Department (IMD) through various channels have resulted 
in significant increases in farm productivity resulting in increased availability of food and higher income generation. The services 
helped the farmers not only in increasing their productions but also reducing their losses due to changing weather patterns and others 
problems. Economic assessment by the National Centre for Agriculture Economics and Policy Research (NCAP) on AAS estimated 
10-25% economic benefit obtained by the farmers. The economic benefit of the agromet services runs in crores. The Ministry of Earth 
Sciences (MoES) had engaged National Council of Applied Economic Research (NCAER) to carry out a comprehensive study on 
“Impact Assessment and Economic benefits of Weather & Marine Services.” This study was carried out during September & October 
2010 and restricted to main end users i.e. farmers for Agrometeorological Advisory Services. The field study was carried out in 12 
states and 1 Union territory. According to the report only 10 to 15 percent of the farmers are benefitting from the SMS services and 
about 24% farmers are aware about Agromet Services It was revealed that economic profit estimates can vary between Rs. 50,000 
Crore (where 24% farmers receive weather information) to 211,000 Crore (where all farmers receive weather information). This 
shows that its economic returns depend on the proportion of farmers receiving information. 

Studies on Economic Impact of Agro advisory services in Nepal show that farmers could save significant losses of crops and 
make their farming profitable by using the agro advisory services. It should be planned to extend such studies for more number of 
years and more number of stations. Agro-meteorological stations across Afghanistan are providing farmers vital information on 
climatic and soil conditions, enabling them to grow and irrigate their crops more effectively. Five newly installed stations, supported 
by On-Farm Water Management Project (OFWMP) under the Ministry of Agriculture, Irrigation, and Livestock, are providing more 
reliable, timely information through an automated system.OFWMP, which works to improve agricultural productivity by enhancing 
the efficiency of water use, is supported by a $25 million grant from the Afghanistan Reconstruction Trust Fund 

 


