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Abstract  

This report documents and analyses emerging trends in the delivery and exchange of 

climate information in institutionalized agricultural extension systems, as well as through 

information and communication technologies for development (ICT4D) efforts that have a 

rural–agricultural focus. Such an analysis aims to give a clearer indication of how to best 

direct potential future investments in sharing climate change information with non-

institutional stakeholders. 

 

The analysis covers four countries across the Indo-Gangetic Plains (IGP): Bangladesh, India 

(Punjab, Haryana, Uttarakhand, Uttar Pradesh, Bihar and West Bengal States), Nepal (Terai 

Region), and Pakistan (Punjab Province). The critical potential impacts of climate change 

across the IGP include drought, flooding, glacial lake outburst floods, and variability of river 

runoff and coastal salinity. 
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Introduction 

This report documents and analyses emerging trends in the delivery and exchange of 

climate information in institutionalized agricultural extension systems, as well as through 

information and communication technologies for development (ICT4D) efforts that have a 

rural–agricultural focus. Such an analysis aims to give a clearer indication of how to best 

direct potential future investments in sharing climate change information with non-

institutional stakeholders. 

 

The analysis covers four countries across the Indo-Gangetic Plains (IGP): Bangladesh, India 

(Punjab, Haryana, Uttarakhand, Uttar Pradesh, Bihar and West Bengal States), Nepal (Terai 

Region), and Pakistan (Punjab Province). The critical potential impacts of climate change 

across the IGP include drought, flooding, glacial lake outburst floods, and variability of river 

runoff and coastal salinity. 

 

Agricultural extension in the countries of the Indo-Gangetic Plains 

 
Agricultural extension systems across these countries and regions are, in general, public in 

character. They are mostly organized as departments or directorates under federal or 

state governments, with agricultural universities playing a minor role in management. Such 

public extension systems have a mandate to disseminate agricultural information to farmers 

in Bangladesh, Nepal and Pakistan. 

 

In Bangladesh, the key national agricultural research and extension institutions sit under the 

Ministry of Agriculture, and in Nepal they reside under the Ministry of Agriculture and 

Cooperatives. This structure, with a single umbrella ministry that covers both agricultural 

research and extension, allows for better coordination between research and extension. Each 

district of Pakistan has its own agency to manage agricultural extension services, along with 

sister organizations responsible for such issues as water management, fisheries, livestock, soil 

conservation, and forestry. Besides the district extension services, other long- and short-term, 

area-based and countrywide programs also provide advisory services to farmers, including 

extension departments in agricultural universities. The organizational structure of agricultural 

research and development in Pakistan is somewhat complex. Public agricultural research is 

conducted by federal and provincial government agencies and by various higher education 

agencies. Research conducted at the provincial level is mostly adaptive, which is closely 

linked to extension. 
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India follows the U.S. model of the land-grant system of organization with a number 

of state and regional agricultural universities responsible for agricultural education, extension 

and research in their regions. This system is more effective than that of Pakistan at fostering 

linkages across the education, extension, and research communities. 

 

The extent of nongovernmental organization (NGO), private sector, and input-delivery service 

involvement in agricultural extension varies across Bangladesh, Nepal and Pakistan. In Nepal, 

public institutions are dominant, with limited NGO and private sector involvement. In 

Bangladesh, NGOs disseminate much more information than the private sector does. In 

Pakistan, all these mechanisms operate in parallel, although the role of private sector and 

fertilizer and pesticide suppliers is much larger than that of NGOs. 

 

In India, agriculture is largely a matter of state legislation although the federal government 

legislates on food production and storage and regulation of international commodity trading. 

Although agricultural research receives direct federal support and has a department that 

presides over the Indian Council of Agricultural Research (ICAR), extension is almost 

entirely a state matter, with federal agencies involved only in advanced training. 

 

Linking agricultural extension to ICT4D and agrometeorological 
information 

 
Agrometeorology (“agromet”) concerns interactions between meteorological and hydrological 

factors on the one hand, and agriculture – including horticulture, animal husbandry and 

forestry – on the other. In addition to the climate and its local variations, agrometeorology is 

also concerned with artificial modifications to the environment, such as windbreaks, 

irrigation, glasshouses, various forms of land use, and the effects of climate change. An 

agricultural meteorologist can help farmers use their land more effectively. 

 

Agromet advisories and tailored weather forecasts allow farmers to optimize the timing of 

sowing, planting, fertilizer application, irrigation, harvesting, and spraying of pesticides and 

herbicides, and improve cropping pattern selection. Ultimately, such improvements will help 

increase production, reduce losses, and lower production costs. 

 

Impact studies suggest that farmers can increase production by 10% if they have access to 

good agromet advisories. Despite this, there has been a general failure to link agricultural 

extension with national initiatives in e-governance (use of ICT by the public sector to improve 
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information and service delivery, encourage citizen participation in decision-making, and 

make government more accountable, transparent and effective) or other multi-stakeholder 

ICT4D efforts. For example, although India is host to nearly half of the developing 

world’s ICT4D projects, fewer than 5% of Indian projects are directly or indirectly linked to 

agricultural extension. Contemporary digital means of information dissemination, especially 

publicly accessible Internet, are almost non-existent in Nepal and are extremely limited in 

Bangladesh, though Pakistan has made some progress in this area. In general, public 

extension priorities do not focus on disseminating ICT-enabled climate information or 

weather forecasts. 

 

Meteorological data collection and dissemination is essentially controlled by the public 

domain in all four countries. In India, this occurs through the India Meteorological 

Department under the Ministry of Earth Sciences; in Nepal through the Department of 

Hydrology and Meteorology (DHM) under the Ministry of Environment; in Bangladesh 

through the Bangladesh Meteorology Department (BMD) under the Ministry of Defence; and 

in Pakistan through the Pakistan Meteorology Department (PMD), also under the Ministry of 

Defence. These various departments also contribute to the global exchange of meteorological 

data. 

 

In India, a wide variety of channels and modes are used to disseminate climate information 

to farmers, with conventional mass media continuing to play the primary role. The India 

Meteorological Department has a dedicated Agro-Meteorology Division that has a long 

history of operating agro-advisory services, and the Indian Council of Agricultural Research 

(ICAR) runs the All-India Coordinated Project on Agro-Meteorology. Although agromet 

advisories are also made available via the Internet, there is no effort by the promoters of 

Indian ICT4D initiatives to link the various sources of data and information to create new 

services for the farmers. Similarly, despite some collaboration between agricultural and 

meteorological institutions in Bangladesh, Nepal and Pakistan, none of the IGP countries 

appear to possess any well-organized, institutionalized agromet systems or ICT-mediated 

agricultural development efforts to manage agromet data and deliver location-specific weather 

and seasonal climate forecasts, products and advisory services to farmers. 

 

Bangladesh, Nepal and Pakistan, like India, have initiated ICT4D pilot projects that have had 

some success in harnessing ICT for development. Some pilots have demonstrated how ICT 

can be used to strengthen market linkages and commodity value-chain linkages, as well as 

research-extension-farmer linkages. However, these pilots have largely remained isolated and 

have not been fully integrated into the agricultural research and extension systems. Although 

mobile telephone use continues to grow rapidly in all the IGP countries, Internet use remains 
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limited. Looking at the overall state of the Internet and ICT access and use in agricultural 

research and development, Pakistan can be considered as fairly advanced, while Bangladesh 

and Nepal are developing rapidly. 

 

At the regional and international levels, some initiatives exist on the use of ICT in the 

agricultural and environmental sectors. These relate to early warning systems, disaster 

reduction, adaptation to climate change, bringing weather services to rural areas, and ICT in 

the economics of climate change. Results from these initiatives are not yet available. The 

United Nations Framework Convention on Climate Change (UNFCCC) National Adaptation 

Programme of Action to Climate Change (NAPA) has several projects in Bangladesh and 

Nepal that are related to food, agriculture and environment, but none of these focuses on ICT 

or ICT-mediated information dissemination. 
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Country Profiles 

Pakistan 

Meteorological systems and dissemination of agromet information 

Pakistan Meteorological Department 

The Pakistan Meteorological Department (PMD) is both a scientific and a service department 

under the Ministry of Defense. PMD conducts weather and climate research and provides 

meteorological services throughout Pakistan, including monitoring and advanced warning of 

extreme weather events such as floods, heavy rain spells and cyclones. It is also models 

snowmelt runoff and investigates land-use change in the context of climate change. PMD 

has five regional centers (Karachi, Lahore, Multan, Peshawar and Quetta) and more than 70 

meteorological data-collection stations across the country, extending from several thousand 

feet above the ground level close to glaciers down to considerable distances off-shore. A 

member of the World Meteorological Organization (WMO), PMD recently upgraded to a fast 

grid computing environment, which allows it to deal with voluminous and multidimensional 

datasets of fine resolution, including those covering climate change. The Department’s work 

includes an agromet focus and the agency collaborates closely with the Islamabad-based 

Global Change Impact Studies Centre (GMISC; see below). 

 

The objectives and responsibilities of PMD include: 

 

• ensuring timely issue of different types of weather/flood forecasts, warnings and 

advisories to the national news media and concerned functionaries; 

• early warning of disasters due to meteorological, hydrological and geophysical 

phenomena such as tropical cyclones, heavy rains, floods and earthquakes; 

• socioeconomic development of the country based on the climatic and agro-climatic 

potential of different areas; 

• boosting national agricultural productivity by providing agromet services to the 

farming community; 

• investigating the behavior of the atmosphere and exploiting this knowledge for short and 

long-term weather predictions 

 

To achieve its objectives the department has established: 

 

• a network of observation stations to generate meteorological, geophysical and 

phenological data; 
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• a telecommunication system for speedy dissemination of data; 

• meteorological offices to analyze data for issuing forecasts and warnings for 

aviation, agriculture, shipping, sports, irrigation etc.; 

• climatological and data-processing units for scrutinizing, comparing and 

publishing data for appraisal of long-term weather trends and earthquakes 

 

With respect to agromet services, PMD provides information on meteorological and 

geophysical matters with the objective of mitigating disasters caused by weather and 

geophysical phenomena, aiding agricultural development based on the climatic potential of 

the country, and predicting and modifying weather forecasts. Specific agromet services 

include rain predictions, frost predictions, provision of soil moisture information, advice on 

time of crop sowing/harvesting and pesticide applications; information on crop water 

requirements, heat and cold-wave forecasts, and special weather advisories for farmers. PMD 

also publishes a monthly national agromet bulletin and performs research in collaboration 

with regional agricultural research institutions. 

 

The major achievements of PMD include introduction of modern flood forecasting and 

earthquake detection, seismic design of dams and other infrastructure development, and 

disaster relief schemes. Some of the major research themes include artificial rain production, 

groundwater detection, arid zone research, ozone measurements, solar energy and wind 

power. 

 

National Agromet Centre 

 

The National Agromet Centre (NAMC), in Islamabad (along with four Regional Agromet 

Centres at Quetta, Tandojam, Faisalabad and Rawalpindi; see below) was set up as part of 

a WMO/United Nations Development Programme-sponsored project on meteorological 

factors affecting crop production. The project aims to maximize production and minimize 

crop damage associated with meteorological phenomena. NAMC issues forecasts for the 

benefit of farmers and other people and organizations working in agriculture. The Centre’s 

main objectives include: 

 

• issuing agromet advisories; 

• coordinating and liaising with national agriculture and water authorities; 

• researching the relationship between crops and weather; 

• establishing an agromet database for the different agroclimatic zones of Pakistan; 

• sharing information on NAMC research; 

• managing data processing and publication; 
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• issuing weather-based crop yield and production estimates for central planning and food 

production strategies. 

 

Regional Agromet Centres (Rawalpindi, Faisalabad, Quetta and Tandojam) 

 

The objectives/functions of the Regional Agromet Centres include: 

 

• preparing annual regional crop–weather reports and using these for agromet crop 

modeling for major crops of different regions; 

• collaborating with regional agricultural scientists, actively participating in field 

research, and providing processed data as and when required; 

• transmitting regional information on crops and animals to NAMC; 

• preparing and disseminating agromet advisories for farmers in consultation with local 

agricultural authorities; 

• providing technical assistance in establishing new agromet observation stations; 

• performing calibration of and maintaining agromet instruments; 

• training local technical agricultural and agromet personnel 

Dissemination of agromet data to farmers through media 

 

Farmer bulletins are provided to all regional radio and television stations and newspapers. 

PMD provides information on the rainfall and dry spells, predicts the amount of rainfall likely 

to occur in Pakistan during the winter period (December to February), and advises where 

supplementary irrigation might be beneficial. 

Climate change and disaster management 

 

Climate change and its potential impacts threaten the security of Pakistan’s water, food,  

and energy. The most important potential climate change threats to Pakistan are 

identified as: 

 

• increased monsoon variability; 

• rapid recession of Hindu Kush–Karakoram–Himalayan glaciers, leading to increased 

water inflow to the Indus River System, and reduced capacity of natural reservoirs 

due to glacier melt and rise in snowline; 

• increased risks of floods and droughts; 

• increased siltation of major dams resulting in greater loss of reservoir capacity; 

• severe water-stress and heat-stress in arid and semi-arid regions, leading to lower 

agricultural productivity and reduced power generation; 



 15 

• increased upstream intrusion of saline water into the Indus delta, adversely affecting 

coastal agriculture, mangroves, and breeding grounds of fish; 

• threatened coastal areas (including the city of Karachi) as a result of sea-level rise 

and increased cyclonic activity due to higher sea surface temperatures 

The Global Change Impact Studies Centre 

 

The GCISC helps national planners and decision makers develop policy in light of the 

changing global environment, in areas such as climate, water, energy, food, agriculture, 

health, ecology and new technologies. The main objectives of GCISC include: 

 

• keeping track of the current and likely future trends of climate change, globally and 

within Pakistan; 

• analyzing and evaluating the likely impacts of climate change on key socioeconomic sectors 

in Pakistan; 

• identifying how science and technology may be called upon to cope with adverse impacts, 

and to advise national planners on the appropriate approaches; 

• enhancing national capacity for climate change research; 

• raising public awareness of climate change-related issues 

 

GCISC’s research activities are grouped under four sections: Agriculture, Climatology, Water 

Resources, and Environment and Trans-boundary Pollution. Agriculture and Water Resources 

in particular have major agromet implications: 

  

Agriculture: This section studies the likely impacts of climate and technological change, both 

positive and negative, on agricultural production, and identifies appropriate measures 

for coping with negative impacts. This research helps national planners develop 

mitigation strategies and incorporate them into national development plans. 

 

Water Resources: The objectives of this section include assessment of likely climate change 

impacts on Pakistan’s freshwater resources, identification of appropriate coping mechanisms 

for adverse impacts by computer modeling to simulate various hydrological processes in 

the Indus River Basin, and using validated models to quantify changes in river inflows 

as a result of projected climatic changes in the region. 

ICTs for technology transfer and linkages 

In July 2006, an Expert consultation on agricultural extension, research–extension–farmer 

interface and technology transfer took place in Bangkok, Thailand. All four IGP countries 

were represented at the event, which identified the need for the agricultural sector to explore 
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and tap the potential of ICTs for agricultural extension. The role of ICTs was split into two 

elements – information access and networking – that are critical in the research–extension– 

farmer–market interface and technology transfer process. Put simply, the storage and 

retrieval of research results facilitates information access while telecommunications 

facilitates networking. 

 

Nepal 

Meteorological systems and dissemination of agromet information 

 
Department of Hydrology and Meteorology, Ministry of Environment 

 

The Government of Nepal began hydrological and meteorological activities in an organized 

way in 1962. The Department of Hydrology and Meteorology (DHM) has headquarters in 

Kathmandu and three basin offices: Karnali Basin Office in Surkhet, Narayani Basin Office in 

Pokhara and Kosi Basin Office in Dharan. DHM monitors all Nepal’s hydrological and 

meteorological activities. The scope of work includes the monitoring of river hydrology, 

climate, agrometeorology, sediment, air quality, water quality, limnology, snow hydrology, 

glaciology, and wind and solar energy. As a member of the WMO, DHM contributes to the 

global exchange of meteorological data. 

 

The principal activities of DHM include: 

 

• collecting and disseminating hydrological and meteorological information for water 

resources, agriculture, energy and other development activities; 

• issuing hydrological and meteorological forecasts for (including for the mitigation of 

natural disasters); 

• conducting research for policy makers and for the development of hydrological and 

meteorological sciences in the region; 

• promoting relationships with national and international organizations in the field of 

hydrology and meteorology. 

 

DHM consists of four divisions: Hydrology, Climatology, Meteorological Forecasting and 

Coordination. The Climatology Division includes four sections: Climatology, 

Agrometeorology, Wind and Solar Energy, and Data. Research on climate change is the 

responsibility of the Climatology Section, while the Agrometerology Sections role includes 

preparation of a weather-related crop calendar. 
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ICTs for technology transfer and linkages 

 

National Adaptation Programme of Action to Climate Change 

 

NAPA (www.napanepal.gov.np) aims to help developing countries prioritize urgent and 

immediate climate change adaptation actions. NAPA has three major components: 

preparation and dissemination of NAPA documents; development and maintenance of a 

platform for climate change knowledge management and learning in Nepal; and development 

of a multi-stakeholder framework of action on climate change in Nepal. NAPA’s Climate 

Change and Development Portal is a gateway to climate change knowledge, opportunities, 

people, organizations and networks. It is a starting point for conducting research on climate 

change topics, networking, and coordination with individuals and institutions doing work on 

climate change. 

 

Bangladesh 

Meteorological systems and dissemination of agromet information 

  

Bangladesh Meteorological Department 

 

The Bangladesh Meteorological Department (BMD) oversees all public meteorological 

activities in the country. It maintains a network of surface and upper air observatories, radar 

and satellite stations, agromet observatories, geomagnetic and seismological observatories, 

and a meteorological telecommunication system. BMD’s headquarters and Storm Warning 

Centre are in Dhaka and it has a Meteorological and Geophysical Centre in Chittagong. 

BMD recently established 12 agromet data-collection stations across the country. The 

Department performs three types of weather forecasts for agriculture: short-range (up to 48 

hours); medium-range (up to 10 days); and long-range (more than 10 days). Each has a role 

to play in farm operations and planning agricultural activities. BMD also informs farmers 

about the actions they should take in the event of unusual weather patterns, helping 

to minimize crop and income losses. 

 

At present BMD’s Agromet Division collects a range of climatic and agromet data with which 

it prepares advisories and bulletins for both farmers and policy makers. The Division also 

supports the National Early Warning and Food Information System and Department of 

Agricultural Extension, thereby improving the supply of timely and reliable information on 

the national food supply situation. 
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The Agromet Division plans to install satellite remote sensing and Geographic Information 

Systems (GIS) research facilities to improve the quality of agromet bulletins and advisory 

services for sustainable agriculture in Bangladesh. These new facilities will combine new 

research tools, including satellite remote sensing, with GIS and conventional technologies to 

help Bangladeshi agriculture avoid the worst effects of climate change. BMD also intends to 

form district-level agromet advisory committees that will tailor BMD advisories for local 

farming communities according to local agricultural practices. The Agromet Division of 

BMD can also play a key role in developing a weather index-based crop insurance scheme. 

 

Climate change and disaster management in Bangladesh 

 
Variations in the monsoon patterns between the Himalayan range and the southern region, 

along with variability from El Niño and La Niña, cause fluctuations between drought and 

flooding in Bangladesh. About 80% of the land in Bangladesh is flood prone with at least 

20% of the area normally inundated with rainwater. During excessive flooding in the 

monsoon season, about 70% of the area is affected, causing particular damage to the 

agricultural lands. 

  

The existing meteorological, hydrological and agromet services in Bangladesh do not have 

the capability to provide seasonal climate forecasts. WMO has developed recommendations 

to improve the country’s agromet station network to ensure the timely delivery of agromet 

information and products. Accordingly, BMD will upgrade and strengthen its network of 

agromet observatories. 

 

Use of ICTs and ICT4D projects 

 
In Bangladesh, private sector operators are the main providers of ICTs (mobile phones, 

computers and internet, television channels, radio, and some fixed-line telephony). The state 

controls fixed-line telephony, two national TV channels and 10 radio centers and also 

formulates and implements ICT policy. The majority of national and international NGOs 

working with ICTs are developing community information centers to transmit information to 

rural people. 

 

India 
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Meteorological systems and dissemination of agromet information 

 

To optimize the use of natural resources for increasing crop production, the Indian 

government has started an agricultural forecasting system known as the Agrometeorological 

Advisory Service (AAS). The service is rendered by the India Meteorological Advisory 

Service through IMD. Given the high degree of weather variability, farmers benefit from 

climate information with seasonal forecasts before the start of the cropping season. Short and 

medium-range weather forecasts based on agromet advisories help farmers stabilize yields 

through appropriate management of agro-climatic resources and other agricultural inputs such 

as irrigation, fertilizers and pesticides. The agromet service contributes to crop and livestock 

management strategies and to operations dedicated to enhancing crop production and food 

security. The emphasis of the AAS system is to collect and organize information on soil and 

crops and amalgamate them with weather forecasts. In India, the agromet advisories are given 

to farmers at the scale of agro-climatic zones (of which there are 127 in India) on the basis of 

quantitative medium-range weather forecasts. The economic value of the agromet 

information, which is in the form of advisories, can be evaluated in terms of its impact on 

saving farm inputs, increasing crop yield and bringing economic benefits to the farming 

community. 

 

IMD, in collaboration with organizations such as ICAR, Federal and State Ministries of 

Agriculture, and state agricultural universities, issues AAS bulletins twice a week. It also 

promotes cooperation between national agrometeorological institutions and those involved in 

the transfer of agromet information and advisories. Besides setting up an agromet observation 

network, IMD has developed numerical weather prediction methods to prepare district-

specific five-day weather forecasts. It has also set up a network of 130 agrometeorological 

field units, which translate weather forecasts into district-specific agro-advisories. 

 

These units are based at Indian institutes of technology, state agricultural universities, ICAR 

institutes and other organizations working in agricultural science. Advisories are disseminated 

using a multimedia approach involving conventional modes of communication as well as 

emerging technologies such as mobile phones and the Internet. Messages are also sent by 

SMS (Short Messaging Service) as well as voice mode to farmers who subscribe to services 

offered by private companies. 

 

Dissemination of agromet advisory services through mobile phone 

 
Crop- and location-specific agromet advisories issued through the Integrated Agromet 

Advisory Service (IAAS) project are being disseminated to the farming community in India 
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through SMS and Interactive Voice Response technology (IVR). Under the IVR system, the 

information from Agromet Field Units for each state are collected and stored, then converted 

into voice form. Farmers can call to receive information. 

 

A number of private firms are also disseminating IAAS-generated agromet advisories 

through SMS and IVR. At present 16 states – Delhi, Uttar Pradesh, Punjab, Haryana, 

Rajasthan, Madhya Pradesh, Orissa, West Bengal, Gujarat, Karnataka, Kerala, Tamil Nadu, 

Andhra Pradesh, Bihar, Maharashtra and Himachal Pradesh – are covered under this 

service. The ultimate aim is to disseminate advisories to the farmers in real-time to help 

them save farm inputs, increase crop yield and ultimately increase economic benefits to the 

farming community. 

 

In June 2008, IMD started issuing quantitative district-level forecasts five days ahead of a 

weather event. The parameters include rainfall, temperature, wind speed and direction, 

relative humidity, and cloudiness. A weekly cumulative rainfall forecast is also provided. 

Farmers use the advisories for sowing and transplantation of crops, fertilizer application, 

predictions regarding pests and diseases and measures to control them, weeding/thinning, 

irrigation (quantities and timing), and harvest of crops. Farmers who use the agromet 

information make a net gain of around 10%. 

 

Economic impact assessment of weather-based farm advisory services 

 

Farmers receiving AAS reduced the cost of cultivation by 2–5% (except in the case of fruits, 

for which the cost of cultivation has increased by 5–10%), as a result of better fertilizer and 

seed selection and appropriate spraying of pesticides. For most crops, yields increased by 

10–25%, with increases in fruit crops at the upper end of this range. Undertaking timely field 

operations through adoption of twice-weekly agro-advisories also helped improve yields. 

Besides the economic gains achieved through various strategies to mitigate weather induced 

losses, the AAS project has also helped to create a comprehensive knowledge base 

of various aspects on prevalent weather and climatic conditions and their implications for 

crop and soil management. 
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Observations on the delivery and exchange of climate 

information 

The present set of reviews of the delivery and exchange of climate information in 

institutionalized agricultural extension systems and ICT-mediated rural agricultural 

development in all the four IGP countries is limited by access to information from a host of 

public agencies. Nevertheless, the study permitted some broad observations, which are 

outlined here. 

 

Farmer as client 
 

The farmer is increasingly recognized as a ‘client’ – i.e. a recipient of technology, knowledge 

and information. More importantly, the research–extension–farmer linkage recognizes the 

farmer’s capacity as an individual as well as a member of community-based organizations, 

cooperatives, farmer-interest groups and self-help groups. The farmer, as well as the extension 

agent, is seen as the keeper and developer of indigenous technical knowledge. Any changes in 

agriculture and related development activities must be farmer-centric. 

 

The need for collaboration across disciplines 
 
Many of the challenges for developing ICT-mediated agromet information dissemination 

relate to the integration of a range of functions across the research–meteorology–extension– 

farmer continuum. Such linkages require special expertise and multiple perspectives. 

Sustained interdisciplinary efforts must be made to harness a variety of scientifically well-

founded policy and technological options. These options are not readily available and their 

development must include experts in agriculture, meteorology and ICT as well as relevant 

social sciences. Expertise and resources for such varied needs often tend to rest under 

different public departments and ministries, and the non-profit and private sectors. 

 

The integration of agricultural research and extension is a very difficult task, and the 

coordination of functions and activities among agencies is an enormous challenge. There is no 

single, ideal model for effectively linking agricultural research and extension. The suitable 

mix of strategies and mechanisms depends on institutional and national policies, and the 

resource context of the country in question. A better approach to integration may be through 

multi-institutional partnerships among public and private agencies and NGOs, and alliances 

among these actors as well as farmers and civil society. This could be achieved through 

decentralization and devolution of certain research and extension functions to the private 
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sector. 

 

Exploiting ICTs 
 
ICTs are all but ubiquitous and their potential uses and impacts on the environment are many 

and varied. Data must be collected, analyzed, interpreted, and transformed into information 

that enables individuals to make smarter environmental choices. Ultimately these data must be 

communicated to individuals and used to inform, monitor performance, and provide feedback 

that motivates and rewards individuals and communities for creating sustainable livelihoods. 

 

ICTs can provide many strategies for adapting to or mitigating the adverse impacts of climate 

change, as well as for the transfer and exchange of knowledge more generally. The most 

important roles for ICTs in climate change are likely to be in monitoring and adaptation, 

rather than mitigation. Examples of adaptation include preparing risk assessments, protecting 

ecosystems, improving agricultural methods, managing water resources, designing better 

buildings, constructing settlements in safe zones, developing early warning systems, 

improving insurance coverage, and developing social safety nets. Effective monitoring can 

help provide early warning of events whose frequency and severity may increase with climate 

change, such as storms, droughts, floods, famines and diseases. The full potential of ICTs 

must be harnessed if millions of farmers are to be included in research–extension–farmer 

linkages in a participatory sense. Without exploiting ICTs, it will be impossible to 

disseminate information at the required scale on, for example, changing market prices, 

arrivals in markets, global market scenarios and weather. 

  

ICTs to restructure economic and social structures 
 

Effective delivery and exchange of agromet information – and thus successful adaptation to 

climate change – requires that ICTs are used to systemically transform economic and social 

structures through networked governance. Learning how to do this is one of the major 

challenges facing both the ICT sector and the sustainable development community. This 

might begin with developing and practicing principles of networked governance that draw on 

the unprecedented power of ICTs to make connections and enable creativity.\ 

 

The need for interoperability 
 
Most efforts to develop interoperable systems of e-governance have suffered from three 

major drawbacks: over-engineering, lack of focus on government-wide business 

transformation, and inadequate implementation. Interoperability – diverse systems or 
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organizations working together – is increasingly important to the effective use of ICTs for 

agricultural development. 

 

The public sector, the private sector and NGOs all have important roles to play, with the 

government setting a wider regulatory and legal environment that promotes interoperability 

among all parties. Public research and extension systems are no longer the sole providers of 

agricultural services to the farming community. The private sector, farmers’ organizations, 

cooperatives, self-help groups, para-professionals, NGOs, input suppliers and small 

agribusinesses are engaged in both the generation and dissemination of information, 

technologies and services. A key challenge is to understand how best to engineer approach 

sufficiently open and collaborative to ensure interoperability within the research–agromet– 

extension–farmer continuum, and thus allow effective agromet information dissemination and 

use. Councils or committees are likely to be the most appropriate bodies for strengthening 

linkages. 

ICTs to tackle environmental challenges 

Using the Internet and ICT tools, research communities can tackle developing-country 

environmental challenges in six ways: 

 

1. environmental monitoring using data recording technologies and systems, and GIS; 

2. environmental analysis using various computational and processing tools; 

3. environmental planning at the international, regional and national level; 

4. environmental management and protection; 

5. impact and mitigating effects of ICT use; 

6. environmental capacity building 

Increasing the scale of ICT benefits 

There have been many pilot projects that have successfully harnessed ICTs to strengthen 

research–extension–farmer linkages, but increasing the scale of these remains a challenge. 

ICTs such as the telephone (landline as well as mobile), video-conferencing, e-mail, the 

internet and satellite communication are being used by researchers, extension agents and, 

more recently, farmers, with very positive results. However, ICTs are yet to be extensively 

integrated into the research–extension systems in a way that makes information available to 

clients. Linking successful ICT pilots with farmer field schools may be one way of providing 

information services – including those related to climate – and building capacity on a wider 

scale. Such approaches enhance the understanding of farmers’ needs, and thus help 

redress and improve the existing situations for delivering agromet services. 
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Achieving effective climate information exchange 
 
A framework for climate information exchange and advisory services must blend a top-down 

approach with a bottom-up one. Expert advisories would flow top-down whereas empowered 

farmers’ organizations and rural community-based organizations would support and facilitate 

local-level, real-time data gathering. A combination of rural ICT centres and mobile 

telephony-linked data-transmission systems will need to be tested on different scales. 

Reliable real-time information will substantially improve the quality of advisory services. 

Trials conducted by the International Crops Research Institute for the Semi-Arid Tropics 

(ICRISAT) over the last five years demonstrate that such an effort is feasible and can be 

sustained with very limited resources. 

 

This review underscores the need for research in all four IGP countries to determine 

appropriate strategies for managing information on risk, disaster management and forecasting 

weather in the short term, and climate variability and its impacts on agriculture in the medium 

to longer terms. This requires data management for risk mitigation and aversion, especially 

related to weather and biological stresses such as pest infestation and disease. Data 

management is also required for capacity development. 

 

Selecting best practices and sharing them widely will enhance research–extension linkages 

and contribute to effective delivery and exchange of agromet information. There is also a 

need to encourage international collaboration and support to increase the use and accessibility 

of ICT tools. Research networking and increased accessibility of online computing services 

would play a crucial role in this context. 

Conclusion: CCAFS’ role in delivering and exchanging 

climate information  

There is a clear opportunity for the Consultative Group on International Agricultural Research 

(CGIAR) Consortium and its partners to initiate a program on the use of ICTs for delivering 

and exchanging climate information. The resources in Bangladesh, Nepal and Pakistan are 

inadequate to undertake such a program without external assistance. The CGIAR Program on 

Climate Change, Agriculture and Food Security (CCFAS) may wish to consider several 

follow-up actions: 

 

• Invite national experts to review this report and incorporate the suggested changes, and 
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circulate the revised version widely in each country and with CGIAR partners associated with 

CCAFS. 

• Organize national or regional multi-stakeholder consultations and planning meetings with 

invitees representing a wide range of agriculture, meteorology, ICT and GIS expertise from 

public, private, NGO and international agencies. 

• Focus on nationally important priorities related to agromet and associated information 

dissemination options with emphasis on the mass media, use of mobile phones and ICT 

more generally. Focus also on the capacity-development needs, at various levels (including 

research) and in various agencies (including the CGIAR), required to build a durable 

architecture for ICT-mediated climate information services in support of agriculture. 

• Review and identify the needs, priorities, opportunities and potential partners (and their 

roles and responsibilities), and agree on a time-bound framework that is anchored in best 

practices. 

• Launch pilot projects that will clearly demonstrate how to bring together disparate strands of 

agricultural extension, meteorological services, agromet research, GIS, and internet-enabled 

mobile phones to build the capacity of national agricultural research and extension systems 

(NARES), as well as that of the CGIAR itself. 
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Appendix: Initiatives to strengthen ICT-mediated Agromet 

Information Dissemination in Bangladesh, Nepal and Pakistan 

 

BANGLADESH 
 

Bangladesh: NAPA Project  

http://unfccc.int/resource/docs/napa/ban01.pdf 

 

Capacity Building for Effective Dissemination of Natural Hazard Early Warning in 

Bangladesh, China, and Vietnam (July 2009 – June 2011) 

http://www.adpc.net/DRRinASIA/UpdatesDownloads/downloads/DRRinAsia_3Q2010.pd

f 

 

CIDA/CARE Bangladesh Reducing Vulnerability to Environmental Change Project 

http://www.climatecentre.org/downloads/File/presentations/reducing%20vulnerability%20

to%20climate%20change%20care.pdf  (PPT)  

 

Community Radio: Ready to Launch in Bangladesh 

(Basic paper prepared by Golam Nabi Jewel and AHM Bazlur Rahman of BNNRC) 

http://bangladeshictpolicy.bytesforall.net/?q=node/144 

 

E-Governance: Bangladesh Perspective 

(Authored by K.A.M. Morshed, UNDP Bangladesh) 

http://unpan1.un.org/intradoc/groups/public/documents/APCITY/UNPAN026253.pdf  

 

Fust, Walter 2008 

Bangladesh can explore ICT as a development tool 

Source:http://mission2011.net.bd/index.php?view=article&catid=1%3Alatest-

news&id=111%3Abangladesh-can-explore-ict-as-a-development-tool-says-mr-walter-fust-

chairman-of-

gkp&tmpl=component&print=1&page=&option=com_content&Itemid=50&lang=bn 
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Gov³ (government for the third millennium) 

Building a National ICT Roadmap for Bangladesh 

Power Point Presentation to BTRC 

June 2008 

Source: http://www.bcc.net.bd/html/presentation__ict_roadmap_bangladesh.pdf 

 

How can ICTs be used and appropriated to address agricultural information needs of 
Bangladeshi farmers 

http://www.globdev.org/files/28-Paper-Dey-How%20Can%20ICTs%20be%20used-

Revised.pdf  

 

ICT4D Status Report 1.0, 2006  
(for Bangladesh, submitted by Rragibhasan)   

http://www.sdnbd.org/sdi/issues/IT-computer/ict4d-2007-bytesforall.pdf 

 

Localization and open content development in Bangladesh: Initiatives and 

Achievements 

(Basic paper prepared by Munir Hasan and Ragib Hasan) 

http://bangladeshictpolicy.bytesforall.net/?q=national_report  

 

Synopsis On S2-ICT National ICT Roadmap/Action Plan for Bangladesh 

http://www.bcc.net.bd/Reports/National-ICT-Roadmap.pdf  

 

Use of ICT for climate change mitigation 

http://www.digitalopportunity.org/comments/use-of-ict-for-climate-change-

mitigation/?searchterm  

 

 
NEPAL 
 

Basnet, Bhla Man Singh 
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ICT Status Report – 

Nepal  http://www.fao.org/docs/eims/upload/212913/APARIS_Workshop-Nepal.pdf 

 

Climate Change and Its Impact on Nepalese Agriculture 

G. Malla 

http://www.nepjol.info/index.php/AEJ/article/viewArticle/2119  

 

Development of Weather Forecast Modeling and Flood Forecasting for Nepal (June 
2009 – May 2011) 

The Department of Hydrology and Meteorology (DHM) 

The project aims to support the strengthening of Nepal’s national capacity for flood risk 

reduction and adaptation to climate change by improving data processing capabilities and 

enable the generation of user-friendly climate and flood risk information for decision-

making. 

http://www.dhm.gov.np/index.php  

 

 Increasing Access to ICTs in Rural and Peri-Urban Nepal – Project 

Gajendra Bohra   

gsb@vianet.com.np  

 

Nepal: NAPA Project  
http://www.napanepal.gov.np/napa_updates.php 

 

Study on Increasing ICT Access in Rural and Peri-urban Areas of Nepal (PS-4) 2006 

Consultants Report for the Ministry of Information & Communications (MOIC), Nepal, from 

Organisation Development Centre (ODC), Antelope Consulting, Professional Computer 

System (P) Ltd (PCS) and Teleplanning A. Wirzenius Ltd. 

http://www.ruralict.ftml.net/np/FinalReport.pdf   

 

 

PAKISTAN 
 

ABDULLAH, A., W.A.Gillani, Sahar Naveed, Kanwal Amanullah, Hafiz Kashif, 
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Computerized Farm Guide: Using ICT for Better Dissemination of Agriculture Extension 

Information, A paper In Proceedings of the 3rd International Symposium on Intelligent 

Information Technology in Agriculture, October 14-16, 2005, Beijing, China 

http://docs.google.com/viewer?a=v&q=cache:WWRcuam9v_sJ:colombiadigital.net/newcd/in

dex.php%3Foption%3Dcom_docman%26task%3Ddoc_download%26gid%3D540%26Ite

mid%3D+Computerized+Farm+Guide:+Using+ICT+for+Better+Dissemination+of+Agric

ultural+Extension+Information,&hl=en&gl=ca&pid=bl&srcid=ADGEESikVdtPnIwS17B

2FfhSZY0kevceLGvP62yOZzx-iONvAGoRgF10zS6gZaiBwEtNeeRSyMHh5_hS5pp5-

e8EeSvy9ssDo3ShKPf_0ILTg3nocqqGuTDW5g-

CCQAtd4oA4JaZLyLR&sig=AHIEtbRv56sAVI9bNtJztTc4aGJNFuLHMw 

 

Ali, Asmat 

What does Spatial Data Infrastructure mean to Pakistan? 

http://gsditest.opengeospatial.org/gsdiconf/gsdi11/papers/pdf/2.pdf  

(asmatali@yahoo.com)  

 

A sustainable model for use of ICTs in rural Pakistan  

http://ijedict.dec.uwi.edu/viewarticle.php?id=247&layout=html   

 

A QUALITATIVE INQUIRY OF ICT BASED SOCIO-ECONOMIC DEVELOPMENT 
IN DEVELOPING COUNTRIES: THE CASE OF PAKISTAN 

http://libres.uncg.edu/ir/uncg/f/Baqir_uncg_0154D_10238.pdf   

 

Planning Commission of Pakistan, 2010  

FINAL REPORT OF THE TASK FORCE ON CLIMATE CHANGE 

http://202.83.164.26/wps/wcm/connect/3782a300427619029d8bff44f6212cf9/TFCC_Final_R

eport_19_Feb_2010.pdf?MOD=AJPERES&CACHEID=3782a300427619029d8bff44f621

2cf9&CACHEID=3782a300427619029d8bff44f6212cf9 

 

Sattar, Kashif 2007 

‘A sustainable model for use of ICTs in rural Pakistan’, International Journal of 

Education and Development using Information and Communication Technology 

(IJEDICT), 2007, Vol. 3, Issue 2, pp. 116-124. 
http://ijedict.dec.uwi.edu/viewissue.php?id=12  
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INDIA 
 

AGROMETEOROLOGICAL SERVICES IN INDIA  

(Eds. Dr. L. S. Rathore, Dr. R.P. Samui, Dr. N. Chattopadhyay; Published by Agricultural 

Meteorology Division, India Meteorological Department, Shivajinagar, Pune – 411 005. 

Website : www.imdagrimet.org  

 

International Institute of Information Technology 2005 

‘Information and Communications Technologies for Development: 

A Comparative Analysis of Impacts and Costs from India’, A report for a project funded by 

The Department of Information Technology (DIT) and Infosys Technologies, Bangalore 

 

Information Society Watch: ICTD (India conferences ICTD Hyderabad and ICTD 

http://www.is-watch.net/search/node/ict+%26+food  

 

Ramnaresh Kumar, V., G. Sreedhar, R. Nagarajan, V. Balaji, 2008  

Use of GIS tools to Promote Micro-level Drought Preparedness: a study from Addakal 

Mandal, Andhra Pradesh, India. 

http://vasat.icrisat.ac.in/images/New%20Folder/INCA%202008%20GIS%20Drought.pdf 

 

Reaching the Unreached"  

MSSRF (M. S. Swaminathan Research Foundation) publication by Suchit Nanda and Subbiah 

Arunachalam. http://www.suchit.net/books/Reaching-the-Unreached.pdf 

 

Rengalakshmi, R. 2010 

Localized Climate Forecasting System: Seasonal Climate and Weather Prediction for Farm-

Level Decision-Making (Personal Communication) 

 

Srinivas B Garudachar 

E-AGRO INITIATIVE OF EKUTIR1 AND THE GRAMEEN-INTEL SOCIAL BUSINESS 

http://ci-journal.net/index.php/ciej/rt/printerFriendly/684/583 
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Transformative Impact of ICT - Change stories from rural India" is a MSSRF (M. S. 

Swaminathan Research Foundation) book by Arundhathi, Suchit Nanda and Subbiah 

Arunachalam.  

http://www.suchit.net/books/Transformative-Impact-of-ICT.pdf  

 

 

GLOBAL PUBLICATIONS ON ICT & AGRIMET 

 

A balanced delivery: Remote sensing and cell phone technology deliver water 
management information  

http://ictupdate.cta.int/en/Feature-Articles/A-balanced-delivery 

 

Analysis of e-Agriculture Survey (2008) 
http://journals.sfu.ca/iaald/index.php/aginfo/article/view/6/5 

 

Analysis and Use of Information and Communication Tools in the Economics of Climate 

Change (2009) 
http://www.bc3research.org/d7H9dfT3Re2/20091020020336284721362.pdf 

 

Arch, Andrew 2008 

Web Accessibility for Older Users: A Literature Review  (W3C) 

http://www.w3.org/TR/2008/WD-wai-age-literature-20080514/  

 

Balaji, V. , K. G. Rajamohan, R. Rajasekara Pandy and S. Senthilkumaran 2000 

“Towards a knowledge system for sustainable food security: The information village 
experiment in Pondicherry,” 

http://www.isoc.org/oti/articles/0401/balaji.html  

 

Balaji, V., S. N. Meera and S. Dixit, 2007. ICT-enabled knowledge sharing in support of 

Extension: Addressing the agrarian challenges of the developing world threatened by 

climate change, with a case study from India, E-Journal of SAT Agric. Res., vol. 4, no. 1, 

Dec. 2007. 
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Ballantyne, P., Ajit Maru, and Enrica M. Porcari 2010 

Information and Communication Technologies—Opportunities to Mobilize Agricultural 

Science for Development 

http://mahider.ilri.org:8080/bitstream/10568/653/2/crop%20science%20article%20final.pd

f 

 

Bringing weather services to remote rural areas 

http://ictupdate.cta.int/en/Feature-Articles/RANET-Bringing-weather-services-to-remote-

rural-areas  

 

Building a National ICT Roadmap for Bangladesh 2008 

Power Point Presentation to BTRC, Gov3 (Government for the third millennium) 

http://www.bcc.net.bd/html/presentation__ict_roadmap_bangladesh.pdf  

 

Byong-Lyol Lee 2006 

IT & DSS for On-Farm Applications against AgMet Risk & Uncertainty, International WS on 

AgMet Risk Management 

http://www.wamis.org/agm/meetings/worisk06/S4-Lee_WORISK.pdf 

 

Chiabai, A. 2009 

Analysis and Use of Information and Communication Tools in the Economics of Climate 
Change  

http://www.bc3research.org/d7H9dfT3Re2/20091020020336284721362.pdf  

 

CS Transform 2010 

(CS Transform White Papers: e-Government Interoperability: A Comparative Analysis of 30 

Countries) 

http://www.cstransform.com/white_papers/InteropAnalysisv1.1.pdf  

 

Das, Anup Kumar 2008 

(Edited by Bimal Kanti Sen and Jocelyne Josiah) 
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Open access to knowledge and information: scholarly literature and digital library initiatives; 

the South Asian scenario (UNESDOC) 

http://unesdoc.unesco.org/images/0015/001585/158585e.pdf  

 

Dileepkumar, G. , R. Nagarajan, A. V. R. Kesava Rao and V. Balaji, 2007  

“Village knowledge centers and the use of GIS-derived products,” Second International 

Conference on ICT in Development jointly organized by IEEE and ACM, Bangalore, 

India, Dec. 14-15, 2007.  

 

Dileepkumar, Guntuku, Mary Holz-Clause, Kuna Aruna Sai, Sanjay Chaudhary, and  

Balaji Venkataraman Kaiser, and Balaji Venkataraman, 2010 

TOWARDS A FRAMEWORK FOR PLANNING AND DESIGNING OF RURAL 

KNOWLEDGE CENTRES 

http://wikieducator.org/images/b/bc/Guntuku_Dileepkumar.pdf  

 

Disaster Risk Reduction initiatives on National and Regional level in Asia (January 2010 
– January 2012 

http://www.adpc.net/DRRinASIA/UpdatesDownloads/downloads/DRRinAsia_3Q2010.pdf  

 

Donner, Jonathan 2010 

‘After Access – Challenges Facing Mobile-Only Internet Users in the Developing World’, 

CHI 2010: HCI and the Developing World, Atlanta, GA, USA, April 10–15, 2010 

 

FAO 2006  

(Barbara Huddleston, Ergin Ataman, Mirella Salvatore, Mario Bloise) 

A geospatial framework for the analysis of poverty and environment links 

http://www.fao.org/sd/dim_en3/docs/en3_061201d1_en.pdf 

 

FAO 2008 

Disaster Risk Management Systems Analysis, A Guide Book  

(Prepared By: Stephan Baas, Selvaraju Ramasamy, Jenny Dey DePryck and Federica 
Battista) 

ftp://ftp.fao.org/docrep/fao/010/ai504e/ai504e01.pdf  
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Fixing Climate with ICTs: A Guide to communicating the role of technology in 
addressing Climate Change challenges 

Global Knowledge Partnerships & One World South Asia Initiative: 

http://www.globalknowledgepartnership.org/gkp/index.cfm/pageid/809 

 

Gateway to the UN System’s Work on Climate Change: Causes of Climate Change 
 http://www.un.org/wcm/content/site/climatechange/pages/gateway/the-science/statistics  

 

Gomez, R. , P. Hunt and E. Lamoreux 1999 

“Telecenter evaluation and research: A global perspective,” International Development 
Research Center, 1999. 

 

HFA: Create or strengthen mechanisms for systematic coordination for disaster risk 
reduction 

www.janathakshan.org/sapd ; www.janathakshan.org/sapd/pdf/DelhiDeclaration.pdf  

 

Houghton, John 2009 

ICT and the Environment in Developing Countries: an Overview of Opportunities and 
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