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1. Executive Summary 

Provide a brief overview of the report synthesizing key points 
 
Customized Irrigation and Climate Advisory Services through Citizen Science was a 
promising innovation piloted under Climate and Innovation Challenge. This was a 
unique service developed on the concept of Citizen Science. Highly scientific 
weather data was translated into a simple local language to assist farmers (citizen 
scientists in this case) in irrigation scheduling as well as weather parameters to get 
them prepared to absorb climate shocks. The successful implementation of this 
pilot has laid a foundation for the governments and development agencies to scale-
out this pilot to a wider farming communities and other regions. Besides, it has 
opened up avenues for the research community to bring data analytics, artificial 
intelligence, internet of things and communication technologies to refine and 
automate this service. This pilot is also successful in breaking the myth of engaging 
farmers in research. The citizen science component has proved that there exists a 
huge potential to engage people as Citizen Scientist for the collection of real-time 
data on high resolution. In the nutshell, this pilot has provided an opportunity to 
further nurture into other regions as climate adaptation option. 

 
2. Background to Pilot 
The innovator, PCRWR is an apex body of Ministry of Water Resources (previously 
Ministry of Science and Technology) and is the only research organization in the 
water sector at the federal level. Legally, it works under an Act of Parliament with 
body corporate status. It has its own Board of Governors (BoG) with the Chairman 
as Chief Executive. It is mandated to conduct, organize, coordinate and promote 
research on all aspects of water resources including irrigation (surface and 
groundwater), drainage, soil reclamation, drinking water, rainwater harvesting, etc. 
With its headquarters in Islamabad, it has 8 Regional Offices located in Lahore, 
Karachi, Quetta, Bahawalpur, Peshawar, Tandojam, Gilgit, and Muzafferabad 
besides 24 water quality testing laboratories and 8 research & demonstration 
farms across the country. Presently, the Council has three core areas of research 
including water management (crop water requirements, water conservation, 
groundwater investigations, watershed management, recharge of depleted 
aquifers, drainage and land reclamation), dryland agriculture (rainwater harvesting, 
sand dune stabilization, rangeland management, grassland development, saline 
agriculture), and water quality (water quality assessment and management, simple 
and low-cost analytical solutions for water quality monitoring, innovative water 
treatment technologies). The organization also has a network of drainage type 
Lysimeters expanded across major agro-ecological zones of Pakistan. 
 
The innovation encompasses the evolution of already in placed Irrigation Advisory 
Service (IAS) into Irrigation and Climate Advisory Service (ICAS). IAS is the best 



example of transforming highly complexed scientific data into useful 
information in simple language for farmers in Pakistan and beyond. Its climate 
resilience potential is further actualized by integrating the citizen science concept.  
 
The IAS is based on actual crop water requirements computed from remotely 
sensed data of Evapotranspiration (ETo) at a resolution of 10 km×10 km, and crop 
coefficient values (Kc) determined through drainage-type lysimeter by PCRWR. 
Mostly, such scientific knowledge and data generated through public funding is 
either archived or shelved without any return on investment. In this venture, both 
PCRWR and the University of Washington, USA used their expertise for the 
development of IAS. The UW has programmed a raster visualization of daily ETo 
values for Pakistan which is generated from the Global Numerical Water Product 
model. This data is downloaded on a server located at PCRWR on daily basis. 
PCRWR incorporated its field research insight and crop coefficient values. The 
ultimate product is a text message in local language (Urdu) through cellular 
network. This message advises farmers of a particular district in a specific crop zone 
that how much water has consumed a crop during the last week in terms of depth 
of water in “inches” (a general practice of farmers).  

 
The proposed solution “Irrigation and Climate Advisory Services (ICAS) is an 
advanced version of IAS integrating remotely sensed, field research, and citizen 
science data performing analytics simultaneously. The citizen science data 
collection and analytics were piloted in the two most vulnerable communities; 
farming communities of the cotton-wheat zone of Southern Punjab and 
communities of the Indus Delta in the lower Sindh. The citizen-observed weather 
parameters were analyzed for improving the climate forecast. The communities are 
geting the benefit of a sound climate forecast and help other communities . With 
the overall goal of achieving climate innovation focused on community-led climate 
data analytics this pilot has achieved the following specific objectives; 
 

a) Farmers using Irrigation and Climate Advisory service building climate-
resilient farming communities  

b) Farmers are able to send climate information and in return receive better 
advisory through an automated system supported by Artificial Intelligence 
and algorithms. 

 
As luck would have it, during the implementation of this pilot, two types of weather 
extremes werealso observed; repetitive heat waves starting from the mid of March 
to the mid of June followed by consecutive monsoon wind currents causing 
unprecedented rainfall in all three pilot sites. Short term impact of this project 
revealed an advanced level of understanding among farmers regarding the 
weather situation and their ability to self-gauge these parameters using 
temperature and humidity sensors, barometers, anemometers, and rain gauges. 
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The long-term impact was on farmers’ understanding of the advisory message and 
their reflections on the quality of this service and the nature of pilot 
implementation. In this regard following key matrices were achieved; 
 

Metric Time frame Characterization 
Identification of 10-15 farmers on 
each site for participation  

1 month At total of 41 citizen scientists 
were selected and trained 
(Bahawalpur 16 Nos, Multan 10 
and Tando Allah yar 15). 

Procurement of essential gadgets 
and Automatic Weather Station 

3-5 months Two types of procurements were 
made; weather gadgets for citizen 
scientists, and Automatic Weather 
Stations. 
Weather gadgets were procured 
prior to the establishment of the 
citizen science component. 
Automatic Weather Stations were 
procured through the process of 
open bidding and were 
commissioned by the mid of May.  

Tool development for the 
integration of citizen science data 
into ICAS 

6 months In the first step, a front-end 
smartphone application was 
developed to collect citizen 
scientist data. At the 
establishment step of the citizen 
science component, farmers were 
provided training for using the 
mobile app. 
A back end database was 
prepared to collect and visualize 
citizen scientists data, validation 
matrix of satellite and citizen 
sciences data sets.  
 

Training  1.5 months Training to all selected citizen 
scientists was imparted through 
three training sessions conducted 
in each pilot district. Training 
material in local language was 
also developed and distributed 
among farmers for facilitation. 

Transmission of ICAS to 
beneficiary farmers  

7 months Satellite data validated with 
citizen science and an improved 



message sent to beneficiary 
farmers. 

Dissemination of ICAS to wider 
audience 

7 months A national workshop in Islamabad 
was held inviting all citizen 
scientists and provided a platform 
to professionals for interacting 
with farmers (Workshop report 
annexed).  

 
3. Process, Progress and Results 
 
Narrative of Activities 

Selection of site and participants: The project districts for the pilot were 
already identified as; Multan and Bahawalpur districts in South Punjab 
and Tando Allahyar district in lower Sindh. Farmer selection criteria 
were drafted having the key features; farmer’s level education, 
smartphone literacy, willingness to participate in the project and share 
data and to protect the weather devices.  A high priority was given to 
young and educated females to serve as the source of weather 
information and to enhance their contribution to citizen science.  

 

Procurement of gadgets: The procurement of necessary weather 
instruments and other gadgets was acquired according  to the 
procurement plan. Bidding process for automatic weather station was 
initiated immediately after signing of project agreement. Gadgets for 
citizen science were acquired from the market from local vendors. In 
addition to these, icas.pk web space was procured for web interface of 
citizen sciences database as well as server spaced for collecting and 
processing automatic weather station data. A reconditioning of the 
server was made for supporting the necessary analysis required to 
implement this pilot.  

 

Training module development: Training of participating farmers was 
crucial for the success of the pilot concept. The procurement process 
and development of training modules for farmers were undertaken in 
parallel. Based on the intuitive learning principle of the Discovery 
Learning Model, farmers were engaged in the data generation process. 
The data controls were introduced in the data collection mobile 
application. As learning material, information sheets and cards were 
developed.  

Citizen training and installation:  Three one-day training sessions were 
organized on “classroom basis”. Selected farmers and PCRWR 
professionals were invited in these one-day training sessions. Farmers 
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were provided with theoretical concepts. An agreement with the 
participating farmers was signed and gadgets will be handed over to 
them at the end of class room training. In order to facilitate the 
implementation of citizen sciences, Whatsapp groups were also 
created for each pilot site. Through these groups regular farmer-
scientists interactions took place. The mode of installation of weather 
gadgets was observed and feedback on mobile applications was 
provided. PCRWR’s regional office team continuously monitored data 
sharing by the farmers and their use of weather gadgets. The 
automatic weather station was also installed through a separate 
procurement process and was installed within the first 120 days of 
project start. Cluster farmers were informed regarding automatic 
weather station and how its data is being used to verify their “citizen 
science data” during the national project workshop.  

 

Development of android App and Database:   In partnership with the 
National Centre for PCRWR is already in contact with the National 
Center for Artificial Intelligence, National University of Science and 
Technology (NUST), Islamabad. An android mobile phone App was 
developed supported by citizen scientists database. An algorithm has 
been developed to validate satellite observed evapotranspiration (ET) 
with Automatic Weather Station observed reference ET. Moreover, a 
similar correlation is developed with citizen observed data and the 
automatic weather station observed datasets.  

 

Monthly Project report:  Monthly project reports were submitted on 
regular basis as required by the ADPC.  

 

Services of facilitators: Citizen science is a difficult and slow process, in 
order to enhance its pace cluster farmer were connected with a hub 
farmer. Through its earlier experience of similar projects PCRWR is 
already in contact with such motivated farmer that may play role of 
hub farmers and keep farmers motivated sharing data. These service 
provider farmers also served as the point of contact of PCRWR teams 
and farmers for necessary needs. For instance; need for 
troubleshooting of tools, training of farmers, social mobilization, 
collecting farmer feedback regarding the performance pilot advisory 
service.  

 

Citizen science data processing:   In the first phase up to 1st March, 2022, 
all efforts were made to establish a foundation of citizen science for 



the transformation of IAS to ICAS. After 1st March, 2022 farmers in all 
three project sites started sharing their data and the mobile app will 
start functioning as well as validation of satellite data to enhance 
forecast efficiency. The database is supporting continuous validation of 
satellite data with citizen-provided provided data.   

 

Data incorporation into ICAS:  During first month of processing of 
climate data supported by citizen science and Automatic Weather 
Station (AWS), the forecast efficacy was tested through a farmer 
feedback survey. This survey was conducted during the cotton sowing 
period and farmers were enduring continuous heat waves. Upon 
requests from farmers climate advisory service was initiated 
containing the information on wind velocity and temperature.  

 

Mobile phone service provider contract: PCRWR is already providing 
irrigation advisory service through a cellular phone service. The 
services of this private company were hired through an open bidding 
process. During ICAS transformation phase. Formal process has been 
initiated with the cellular service provider for adding the balance into 
campaign management system. 

 

Farmer feedback and servicing: Farmer feedback was considered as the 
best way to determine how the pilot is going. Farmer feedback was 
acquired from daily monitoring and discussion with farmers through 
WhatsApp groups. In the national stakeholder engagement workshop 
an overall feedback from farmers was recorded to add value into the 
advisory service.  

 

Final workshop and project report: National stakeholder engagement 
workshop was organized during the last week of May. In this workshop 
farmers from all three project sites were invited. Dr Faisal Hossain, 
Professor at University of Washington, USA was invited to interact with 
local scientific communities and stakeholder organizations. This 
workshop was planned in PCRWR head office in Islamabad and all 
participating farmers were invited to share their feedback on the pilot 
in a formal gathering.  

In addition to the pilot sites PCRWR has scaled the concept of data 
validation with real time automatic weather station data from four 
additional stations; Quetta, Lahore, Sargodha and D.I.Khan. This was 
attempted to scale out the concept of sending a more customized 
advisory service to registered farmers in those districts compared to a 
general satellite based advisory message. At present, a research 
publication is also being drafted based on farmer feedback data, 
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citizen science portal data and other scientific data sources.  
 

4. Challenges and Mitigation Measures 

Provide short narrative of challenges faces including technical, 
external and internal issues and the mitigation measures adopted. 
 
Challenges Mitigation 
Import and installation of 
Automatic Weather Station was 
delayed by 1 month 

In order to save the time, the 
development team started building 
algorithms using data from existing 
automatic weather stations of 
PCRWR. When the automatic 
weather station was installed in the 
pilot sites, the web interface was 
ready to analyse the in situ data. 

Heatwave has surmounted the 
crop water requirements and 
thus it was a risk that ICAS may 
go un-adhered at the part of 
farmers 

The farmer feedback survey 
undertaken in the project has 
helped the researchers to 
customize advisory messages 
according to farmer’s need.  

 
5. Lessons Learned and Recommendation  

Provide short description of key lessons learned and 
recommendations. 
Key Lessons 

i. Given the short duration of pilot implementation, the team has 
initiated procurement processes before the signing of formal 
contract which has provided a cushion towards further delays. 

ii. The “citizen science” component was new for the participating 
farmers and the researcher’s alike. The key to success was to 
keep citizen scientists engaged through effective 
communication. 

iii. Planning a national stakeholder engagement workshop and 
inviting farmers to interact with scientific community was a 
unique effort, appreciated by all of the stakeholders. 

iv. Mobile phone application with geographic controls remained an 
effective tool in data collection and management. 

v. Climate change is a harsh reality and this pilot has enabled the 
researcher community to look into the various dimensions and 



difficulties faced by the farming communities. 

vi. Climate data analytics and availability of a variety of data sets 
have opened up many opportunities to orient these datasets for 
generating various products.   

vii. Farmer’s have informed that previously they used mobile phone 
apps for weather information and they learnt for the first time 
how to measure their own weather. 

viii. This pilot is a combination of complex science and the action 
science. Citizen science has provided an opportunity to 
streamline the direction of complex science for the benefit of a 
larger community.  

            Recommendations 

In the future, the tentative period of pilot implementation should be 
expanded to at least 12 months. 

Webinars remained a good way for learning about other innovations. 
In the future, it is suggested that a mid-term review may be planned to 
learn how other innovations are doing.  

 
6. Conclusion and Way Forward 

 
Implementation of the Climate Innovation Challenge pilot was a very 
empowering journey for researchers involved in the implementation of the 
pilot and of farmers alike. The most precious resource which is developed 
as a result of the implementation of this pilot is data. During the 
implementation of this pilot monsoon and heatwave extremes were 
witnessed which endorsed the need for a pilot. Availability of data and the 
understanding of ground realities with respect to changing climate has 
opened new horizons for data analysis and visualizations to help support in 
adapting to changing climate. This pilot has opened a new corridor “citizen 
science” based on data generation. The project team has attempted to 
make data generation interesting to keep the voluntary interests of farmer 
intact. With this small change, we hope to bring a behavior change where 
the citizen will consider their responsibility to generate the climate data to 
aid in disaster early response and community awareness.  
The satellite observed dataset was already available and high-quality real-
time data was sourced from installing Automatic Weather Stations. The 
development team has developed algorithms to validate satellite observed 
reference evapotranspiration values which are able to inform us about the 
biases in satellite data that range from 50 percent to 200 percent. Now the 
value of these errors is used to trim down extrapolation in the large-scale 
remotely sensed data over the whole of Pakistan. The irrigation scheduling 
information thus generated is going to have more trust from farmers and 
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they will avoid unnecessary irrigation.  
 
Presently, federal and provincial governments are investing heavily in pest 
and crop advisory services through extension departments but they do not 
have micro-scale information on how much water district-level crops need 
to be given the climate conditions. In this regard, one of the scaling options 
is to reinforce these advisory services by providing irrigation advisory 
services to their registered farmers. There are no costs in expanding general 
ICAS to farmers in other districts. However, in order to provide specific and 
customized advisories, some costs will require developing validation 
instruments for satellite data. In this regard, following way forward steps  are 
planned; 

i. Organize a scaling out workshop inviting all provincial government 
organizations and the private sector to expand the subscribers of 
advisory messages 

ii. Ensure the continuity of data analysis by automation of data analysis 
processes 

iii. Joint preparation of proposals with stakeholders for expanding citizen 
science component to other districts  

iv. Develop collaborations with organizations generating similar climate 
data to expand satellite data error calculations to other districts 

 
 

Annexes:  
Annex 1: Transfer Donation Plan for all equipment (durable items 
with a value of over USD 500) and any remaining consumables/goods 
(with a value of over USD 500 per category of items, namely identical 
or similar items used for the same purpose) purchased under the 
Agreement (refer to Clause 7f, page 4 of the Grant Agreement) 
 
Only expensive items procured in this project are three 
Automatic Weather Stations which are installed in the 
premises of PCRWR offices. Therefore no donation plan 
required.  
Annex 2: An Endorsement letter or certificate of completion from the 
endorser. 
Enclosed.  
Annex 3: Dissemination products (case studies, brochures, links to  



videos etc)  
A documentary is being prepared and will be shared with ADPC 
before July 31, 2022.  

 
Annex 4: Final Invoice 
 
Enclosed 

 
Annex 5: National Workshop Report held on 24th May 2022 
Enclosed 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

  



2 
 

Table of Contents 

Background ...................................................................................................................... 3 

Inaugural Session ............................................................................................................ 4 

Address by Federal Secretary, Ministry of Water Resources ............................ 5 

Welcome Remarks ...................................................................................................... 6 

Address by Deputy Executive Director ADPC ....................................................... 6 

Keynote Speech by Dr Faisal Hossain, University of Washington, USA .......... 7 

Technical Session ............................................................................................................ 8 

Grow more with less water ....................................................................................... 8 

Irrigation and Climate Advisory Services through Citizen Science ................. 9 

Using Open Weather Map Data for Farmers advisory -a Statistical 
validation ...................................................................................................................... 9 

Farmers Session ............................................................................................................ 10 

Farmers Overview-Bahawalpur ............................................................................. 10 

Farmers Overview -Tando AllahYaar .................................................................... 10 

Questions Answer Session from Audience ............................................................. 11 

Way Forward .................................................................................................................. 13 

 

 

  



3 
 

National Workshop on Customized Irrigation and Climate Advisory 
Services (ICAS) 

24th May 2022, PCRWR, Islamabad 
 
Background 
 
Pakistan’s climate is a multi-weather system that adds diversity to its agro-climate 
zones. This diversity is challenged by climate change in general and climate 
variability in particular. Farming communities in the Southern Punjab and the Indus 
delta (the lowest riparian of the Indus Basin) are facing extreme livelihood issues 
due to climate variability. During the last three years, farming communities in 
Southern Punjab have suffered severe yield loss in their cotton-wheat crops due to 
unprecedented weather trends. Likewise, communities in the Indus Delta districts 
experienced extreme monsoon rainfall in August 2020. Due to poor drainage, 
farmers had to suffer from the loss of standing crops during and after the storm 
events. 
 
Climate variability scenarios reduced the quality of weather predictions through 
prevailing weather forecast models. Moreover, sharing climate information with 
farmers is only followed through generic communication approaches through radio 
or TV programs. Likewise, remotely sensed data offers a country-scale climate 
forecast system but has its own limitations. In order to increase the accuracy of 
forecast predicted by remotely sensed data more and more in-situ weather 
observatories are required with a higher frequency of data sharing. In this scenario 
Citizen science can be a game changer, not only by empowering farmers through 
information but also making them play the role of weather observatories and 
sentinels. 
 
PCRWR has coined a pilot concept “Irrigation and climate advisory services (ICAS) 
through citizen science”, adding value to its existing Irrigation Advisory Services for 
farmers in 43 districts of Pakistan. Asian Disaster preparedness Centre through 
FCDO and World Bank has supported this pilot through Climate Innovation 
Challenge. Through this pilot PCRWR has engaged 40 farmers as “Citizen Scientists” 
in three pilot districts, viz Bahawalpur, Multan and Tando Allahyar. The proposed 
pilot is integrating remotely sensed, scientifically observed, citizen science data 
performing analytics simultaneously. In this process PCRWR has partnered with the 
University of Washington, USA and National Centre for Artificial Intelligence, NUST 
Pakistan to work jointly on this climate data analytics project.  
 
Key features of climate data analytics of this ICAS pilot are; weather gadgets for 
citizen scientists, Automatic weather stations and Mobile phone application front 
end, ICAS database back end and Satellite observed forecast and nowcast data. The 
core aim of these elements is to improve large scale satellite observed data for pilot 
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districts through point data from field observations. The aim is customized 
irrigation and climate advisory services for all farmers in the pilot districts 
expanding to other districts of Pakistan. 
 
In this regard, a national workshop was organized for the citizen scientists, 
researchers, and data analysis experts with all the stakeholder organizations 
working in the field of natural resources management, building resilience to climate 
change, agriculture and water productivity. The objective of this workshop is to 
present ICAS to the stakeholders and get their feedback. National workshop was 
started with the inaugural session and followed by a detailed technical session. The 
workshop was attended by More than 70 professionals and farmers including 
representative of Governments, policy makers, international experts on Water 
agriculture and Climate (World Bank, IWMI, FAO, ICIMOD, ADPC, OFWM, PMD, 
Agriculture Extension Department, CAEWRI, NARC, NCAI NUST, COMSATS) The List 
of the Participants is attached in Annexure 1. 
 
Inaugural Session 
 
The inaugural session was chaired 
by the Honorable Federal 
Secretary, Ministry of Water 
Resources, Pakistan as the chief 
guest. The opening remarks were 
presented by chairman PCRWR, 
whereas the keynote speech was 
delivered by Prof. Dr. Faisal 
Hossain, university of Washington 
Seattle. 
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Address by Federal Secretary, Ministry of Water Resources 
Honorable Federal Secretary, Ministry of Water 
Resources, Dr. Kazim Niaz, Secretary, Ministry of 
Water Resources stated that climate change is an 
emerging challenge to the water resources of 
Pakistan that demands rapid participatory actions. 
He appreciated the efforts made by PCRWR to 
engage farmers as citizen scientists in bringing up 
innovative solutions for natural resource 
management and resilience to climate change. He 
mentioned that realizing the gravity of the 
situation, all federating units approved the first-
ever National Water Policy in 2018 and firmly 
committed that all such challenges shall be 
addressed on a war-footing basis. The policy has 
regarded “people as the prime stakeholders of the 
water sector”. This policy also asserted the creation of an enabling environment for 
active stakeholder consultation and participation at all levels in all sectors of water 
resources and the National Workshop on Customized Irrigation and Climate 
Advisory Services (ICAS) is coherent in-line with the national water policy.  
 
He believed that the concept of Citizen Science is unique in nature and particularly 
applying this concept to climate resilience and water management strategy is the 
need of time. He said this concept can link the farmers with the research 
community and this pilot concept “Irrigation and Climate Advisory Services” will not 
only help improve the advisory services for farmers but may be scaled out to the 
whole country for better preparedness to climate change. Stressing the importance 
of the Subject he mentioned that it is in fact a subject that should be taught in 
schools and universities. This is how citizens and farmers may help in building 
resilience to climate change instead of becoming victims of it. He appreciated the 
efforts of Prof. Faisal Hossain to support Pakistan on this national initiative initiated 
an Irrigation Advisory Service for farmers by translating high-tech scientific data 
into useful information. He acknowledged the efforts of the farmers who are the 
first line of defense against climate change. This service could not be made possible 
without the support of farmers. He thanked Asian Disaster Preparedness Center 
(ADPC) for launching the Climate Innovation Challenge that has provided an 
opportunity to PCRWR for taking this service to the next level.  
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Welcome Remarks 
 
Dr. Muhammad Ashraf, Chairman PCRWR 
welcomed the chief guest and all 
stakeholders to the National workshop. He 
highlighted the water scarcity in the region 
and emphasized that water must be used as 
per the actual need. He pointed out that 
Pakistan is amongst the top ten counties 
most vulnerable to climate change and it is 
adversely affecting freshwater resources, 
cropping patterns and agriculture yield 
across Pakistan. He informed that the 
agriculture sector consumed 90% of fresh 
water in Pakistan and 10% supplied for 
domestic and industrial use.  He stated that 
“Water is a precious commodity because of involving huge cost for its storage in the 
large dams, barrages, reservoirs, canal systems and supplying through a lined and 
unlined network of watercourses for irrigation purposes across Pakistan”. He was 
of the view that if we need sustainable water management then it is important to 
irrigate the crops as per actual crop water requirement. He further highlighted the 
role of PCRWR in initiating irrigation scheduling by using scientific research data of 
Lysimeter and weather satellites in water management and conservation. He 
explained that the overirrigation not only wastewater but also the minerals 
required by crops from fertilizers. Over irrigation also leach pesticides and may 
increase the cost of crop production.  
 
Address by Deputy Executive Director ADPC 
 
Dr. Aslam Pervaiz, Deputy Executive Director, ADPC highlighted that the locally 
steered innovative solutions are key to building solutions for climate resilience. He 
thanked all the stakeholders and guests of honor for participating in the event. He 
mentioned that the ADPC is an international organization, and its prime objective 
is to support the regional countries. He further highlighted that the climate 
innovation challenge is minimal support from the ADPC to Pakistan and PCRWR can 
take more advantage by upscaling the project not only all over the country but also 
on a regional scale. He mentioned that the regional countries must also benefit 
from the Water resource management expertise of PCRWR.  He appreciated the 
PCRWR’s efforts for providing the opportunity to real game changers, the Farmer's 
community, and their capacity building being Citizen Scientists. This approach 
would help scientists to further cross-examine this local data with the satellite 
recorded big data, and this provided more accurate weather forecasting for better 
agro-farm management in view of climate change. 
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Keynote Speech by Dr Faisal Hossain, University of Washington, USA 
 
The keynote speech was delivered by Professor Dr. Faisal Hossain, University of 
Washington USA. Speaking to the audience he elucidated the need of irrigation 
advisory and remarked that there is a huge potential to utilize scientific data for the 
benefit of farmers. He said that to bring some innovative solution we need three 
things: 
 

a) Capacity building for new and innovative technologies,  
b) Be aware of ground realities and socio-cultural problems faced by farmers  
c) The expertise of the field which is water resources 

in this case 
He said that most of the time we either focus on very 
complex solution and fail. It is important to note that if we 
want a long-term sustainable solution, we need to focus 
on all three elements of innovative solutions as mentioned 
above. He also stressed that scientific research data is not 
worthy until it is translated for the benefit of common 
man. Therefore, it is important to review the focus of 
Irrigation advisory, in his opinion Government officials 
from irrigation departments or WAPDA must also be 
included as they may be helpful in prioritizing can water 
distribution during droughts to manage water.  
 
Remarks by Mr. Sajid Shahzad, Citizen Scientist 
 
The Customized Irrigation and Climate Advisory Services pilot is made successful 
by the participation of farmers in all three pilot sites; 
Bahawalpur, Multan and TandoAllah Yar. Mr Sajid 
Shahzad is also one of the Citizen Scientists/farmers 
from Bahawalpur site. Speaking on the occasion of the 
workshop, Mr Sajid Shahzad shared that the Irrigation 
Advisory Services text message showed us that the 
“plants drink water” prior to that we had an 
observation knowledge that it is the soil that absorbs 
water. They felt very much valued when the team of 
PCRWR’s researchers approached them and invited 
them to participate in citizen science project. He 
remarked that most of the farmers who have joined in 
this initiative have never seen these weather gadgets. 
They used to get awareness from TV/radio regarding 
upcoming weather. Now we are getting this information on our mobile phones. The 
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mobile application they have developed to collect the data is so simple that even 
young kids can upload the data as citizen scientists.  
 

 
Figure 1: Group Photo with Participants of National Workshop on ICAS 

 
Technical Session 
 
Grow more with less water 
Dr. Faisal Hossain provided a brief overview how we can improve irrigation and 
climate advisory to be smarter and more helpful to the public. In his opinion the 
irrigation supply system was developed back in1951 for a population of 33.7 million 
whereas now the population has reached up to more than 198 million, to meet the 
food demand the farmers are now growing 2.5 crops/year therefore the system 
need to be efficient water management. He described that through an advanced 
technique the groundwater abstraction data collected from the GRACE (Gravity 
Recovery and Climate Experiment) Satellite can be integrated with Landsat satellite 
dataset to provide localized advisory to the farmers. This new technique can 
provide the information to any number of local farmers who are over-irrigating at 
a resolution of 30m. Therefore, in case of limited resources, one can save time and 
resources by using remotely sensed datasets along with advanced cloud-based 
computing. Discussing his analysis of a past study on farmers who are utilizing 
Irrigation Advisory Services (IAS) since 2016, he mentioned that a trend of reduced 
irrigation has been observed. He further highlighted that the rice is consuming 40 
% of the global irrigation water. If only the rice crop is targeted then we can save an 
appreciable amount of water he highlighted the following results from his study; 
 

• The Experimental Farmers (receiving IAS) irrigated nine times less (or 32% 
less) than the control group with crop yield remaining similar whereas 
Experimental pump owners irrigated sixteen times less (or 44% less) than the 
control group 
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• To reduce the water foot print of dry season rice production system while 
safeguarding yield, pump owners need to be prioritized for IAS advisory 

• Smarter (Enhanced) IAS based on GRACE, Satellite Thermal IR and Weather 
data transferrable to regions where there is extensive dry season irrigation 
using ground or surface water. 

• Smarter IAS can have greater impact if IAS is a basic service for farmers and 
if Governments are limited in supporting it.  

• IAS ideas with GRACE and Landsat TIR data could be integrated regionally to 
guide canal or reservoir operations by irrigation authorities 

 
Irrigation and Climate Advisory Services through Citizen Science 
Ms.  Bareerah Fatima has provided an overview for the need and performance of 
the ICAS service. She shared the experience regarding the impact of the climate 
change on crops. She explained that when crops are water stressed pests and 
disease starts attacking and further destroy the crop and crop reduce tolerance to 
fight against the climate change. There are only two solutions for climate change 
either we change with flow or become too resilient that weather effects do not 
harm our crops. The best solution in her opinion is to only irrigate when it is 
required and only the amount required. She highlighted the importance of timely 
interventions with the help of citizen scientists to provide innovative solutions to 
become resilient to climate change. She explained the step-by-step process of 
establishing the climate innovation challenge. This include; the development of  
data collection app, procurement of weather gadget, development of training 
modules for farmers, and imparting training to farmers,  development of back end 
database for collection and visualization of citizen science data, procurement and 
commissioning of Automatic Weather Stations, development of algorithms to 
validate satellite observed reference evapotranspiration to weather station 
observed reference evapotranspiration, validation of satellite, citizen science and 
Automatic weather station data for various climate parameters. The output of this 
activity are the correction factors for satellite observed data, enabling scientists to 
send improved advisory services to farmers. She also highlighted the farmers 
feedback for the advisory that they are using it for their crop water management 
as well as for managing the sowing and harvesting time management. It is also to 
note that this data is also very helpful in managing their fish farms for feeding. She 
also responded to the farmer’s apprehension regarding the project extension. She 
mentioned that the project area will be increased in the future to cater more 
farmers to make a better and smarter advisory for all. She also assured farmers 
that improvements will be made according to the demands of farmers in future. 
 
Using Open Weather Map Data for Farmers advisory -a Statistical validation 
Dr. Arif Anwar and Dr. Touseef for IWMI Pakistan has also presented their work on 
forecast rainfall statistical validation they presented a brief overview of the 
irrigation advisory and how the weather forecast is made and validated. They 
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mentioned their forecast validation to analyses how good how accurate our 
forecast rainfall as most of the farmers are interested in the rainfall forecast 
accuracy for their crop water management. In developing countries not all the 
farmers have access to the smart technologies and internet to check weather 
updates from the international weather portals where the outputs of the Global 
Forecast System (GFS) is globally available. The acquisition of district specific 
outputs requires processing and automation therefore SMS advisory service is 
crucial. IWMI takes most of the weather information from four sources viz Global 
forecast system (GFS), Global Environment Multiscale Model (GEM), European 
Center for Medium Range Weather forecasts (ECMWF) United Kingdom 
Meteorological Office (UKMO) model. Verification of rainfall data is done using 15 
ground stations rainfall data. The rainfall forecast accuracy is 80 to 85 % for seven 
days and reduce as the no of forecast days increase. Whereas the mean absolute 
scale error is higher in the stations with high annual rainfall. It was suggested by 
IWMI that the advisory service should be in coincidence with the farmer’s irrigation 
rotation system to manage their water accordingly. 
 
Farmers Session 
 
Farmers being the citizen scientist are the most important component of this 
project without their contribution it was not possible to successfully implement this 
project. Two hub leader farmers from Bahawalpur, Multan and Tando Allah Yaar 
shared their experience and feedback. 
 
Farmers Overview-Bahawalpur 
Mr. Sajid a farmer’s facilitator in Bahawalpur and Multan shared his experience 
about the project. He thanked all the organizers to provide an opportunity to be 
the part of the climate innovation challenge. On behalf of the farmers from 
Bahawalpur and Multan He explained that before this project they were unaware 
of the meteorological gadgets and their usefulness for their own crops. After 
becoming citizen scientists, they feel proud to be the source behind the climate 
advisory.  He highlighted the importance of meteorological gadgets that 
considering the changing weather scenarios help in understanding the weather 
condition especially temperature and humidity. Due to change in temperature this 
year per acre wheat production is 10-15 Mund less than the previous years. He 
further requested to extend the activities of the project for longer period to help 
them becoming resilient to the climate change. 
 
Farmers Overview -Tando AllahYaar 
The trends of farming are now changing, and young generation of farmers are 
educated. Some are Agri graduated while others are business graduates. Their high 
school education is playing its role in the success of this project. A farmer Mr. Rao 
Muhammad Khan a business graduate presented his feedback and suggestions 
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during the workshop. He said that the irrigation advisory was very helpful to the 
farmers in his area. He called it a divine message as it helps them to manage water 
to avoid crop stress from wind and temperature. As the hub leader he suggested 
that this project should continue and PCRWR should provide artificial intelligence-
based dashboard where farmers can share their problems as well as see solution 
and future forecast for weather. In his presentation, he demonstrated the critical 
stages for cotton, wheat and onion crops where ICAS is very much needed.  
 
Haji Muhammad Bchal a farmer from Tando Allah Yaar mentioned that the science 
is the only hope for the farmers in present climate change scenario. Therefore, to 
addresses issues of global warming and water stress in agricultural areas of Sindh 
the irrigation advisory must be smarter. And the outreach of that advisory can be 
increased using local FM Radio stations. 
 
Questions Answer Session from Audience 
 

1. A farmer from Tando Allah Yar asked that what kind of services can be availed 
from DRIP Tandojam PCRWR? 
Hafiz Muhammad Abdul Salam Director, DRIP office Tando Jam highlighted that 
PCRWR conducted many studies in pas like soil and temperature assessment and 
the current irrigation and climate advisory to the farmers. They can visit PCRWR 
office and can get benefit from PCRWR work. Addressing this question Chairman 
PCRWR highlighted that PCRWR DRIP office has following facilities for the farmers; 

• Soil testing and charecterisation for the farmers 
• Soil nutrient testing 
• Laser land leveling 
• Ground water assessment  
• Lysimeter  
• Bed plannting machinary 
• Tratment for the drainage and reclaimation of land with soil salinty and 

waterlogging 
• Water quality testing for irrigation as well as drinking purpose 

 
2. PCRWR advisory says that your crop has used 1- or 2-inch water in last week 

although the actual water applied was 4 inch. kindly guide where the rest of 
the water goes? 
The Chairman PCRWR appreciated the importance of the question and stressed the 
need to understand the concept of advisory. He briefed that the advisory informs 
you how much water from your applied water is consumed whereas the remaining 
water is still available in your soil so you need to irrigate when your applied half 
inch of your applied water remains in the soil otherwise over irrigation will leach 
down your fertilizers as well as pesticides. 
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Mr. Faizan-ul-Hasan Secretary PCRWR added to the discussion and further 
elaborated the role of the rain in calculating crop water requirement. He mentioned 
that if you have applied 4-inch water and after two day you receive a rain fall event 
of one inch then your total irrigated water will become 5 inch instead of 4 inch and 
calculations needed to be done with 5-inch total irrigated water.  
 

3. Rice use the 40 % of the water globally available so is it possible to research 
on rice to use less water.? 
The chairman PCRWR enlightened the audience that it is the myth about the rice 
that it needs standing water and in hard soils where nothing can grow rice can. The 
reason behind the development of the myth is that the rice can grow in standing 
water where the soil is hard and after rainfall, standing water may cause ponding 
in fields and rice can survive this situation. With the passage of time people from 
other countries as well as locals developed an understanding that rice needs 
standing water. Pakistan Council of Research in Water Resources, (PCRWR) had 
researched in lysimeter stations and developed techniques for the rice bed 
plantation and with furrow irrigation as well as sprinkler irrigation. PCRWR can 
provide advisory to the farmers for the rice plantation with minimum water. In 
Lysimeter station in Punjab water requirement for rice crops is 480 mm/acre 
whereas farmers provide 5000 mm as standing water which is 10 times greater 
than the actual crop requirement. Whereas the actual rice crop water requirement 
is 1200 mm due to fast winds and a high rate of evapotranspiration. Whereas the 
farmers in Sindh also irrigate up to 5000 mm. Application of excess irrigation leads 
to leaching of nutrients out of rootzone, and increased cost of irrigation in case of 
tube well operations.  
 

4. The main purpose of the workshop is water conservation keeping in view the 
objective It is felt that the soil moisture sensor may better serve the purpose 
instead of weather gadgets? 
Addressing the question Chairman PCRWR, suggest that the soil moisture sensors 
have a limitation n that they are area specific. Whereas the data provided by a single 
farmer through gadgets is helping in the development of the weather forecast 
therefore in the larger interest and becost-effectivetive solution it is better to use 
weather gadgets which aided by satellite data can generate crop water requirement 
at large scale. 
 

5. The people from the farmer community may not necessarily be educated so 
is their any option to initiate the voice massages? 
Secretary PCRWR, elaborated that PCRWR has not yet provided on voice message 
but there is feedback from farmers to provide voice messages as well as in their 
regional languages. PCRWR team is in close collaboration with NUST to 
automatically generate voice messages from texts in the  future. 
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6. A central pivot system for sprinkler irrigation at 1550 acre is not providing 
sufficient water with respect to inches whereas the crops which got the water 
by flooding have got better yield, so I disagree with the concept of less water 
application? 
Chairman PCRWR explained that it is important to note that applying less water 
does not mean to apply water less than the actual crop water requirement. Crop 
water advisory is just a guidance for the calculation when your crop is thirsty, so 
apply water accordingly. To run central pivot irrigation system educated manpower 
is required which understands the system. Aiding to the answer Dr. Manzoor ( Rtd.) 
Director PCRWR mentioned that in central pivot system the delivery of water at the 
farthest point should be so adjusted that is the actual crop water requirement to 
achieve better results. 
 
At the end of the session participants from farmers as well as professionals from 
various sectors provided their feedback. Farmers cleared their misconception 
regarding the advisory and learn how to understand the crop water requirement 
and how to more effectively use meteorological information provided in the 
message. 
 
Concluding remarks were provided by Mr. Faizan-ul-Hasan Secretary PCRWR. He 
thanked all the participants and farmers for their active participation and specially 
Dr. Faisal for his long journey from USA to Pakistan for this workshop. 
 
Way Forward  
 
This workshop served as a platform for citizen scientists to share their experience 
in the pilot and their future requirements to become resilient to climate change. 
The following recommendations and way forward are drawn from the workshop: 
 

• Federal Secretary Water resources extended his full support to take this 
advisory to the national leveland to hold another national level meeting to 
include the high level govt departments and concernd ministries and stake 
holders to advance level. 

• Irrigation Extention department needs to collaborate with PCRWR for the 
Irrigation advisory 

• Farmers committed to regularly share the data for theadvisory for the 
mutual benifit. 
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ANNEXURE 
Few Glimpses of the interaction session 
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Annexure-I 

S.No Name and Designation Organization 
1.    
2.  Dr. Muhammad Ashraf, Chairman PCRWR 
3.  Mr. Shahid Bukhari Agriculture Extension 

Department 
4.  Mr. Muhammad Ismail, Country 

Represantative 
ICIMOD 

5.  Dr. Ishfaq Ahmed ADPC 
6.  Dr. Hameed Jamali ADPC 
7.  Dr. M Iqbal Chohan OFWM, Punjab 
8.  Mr. Sahibzad Khan, Director General PMD 
9.  Prof. Dr Khan Zaib Jadoon IIUI 
10.  Dr. M Zeeshan Ali IIUI 
11.  Mr. Imran Ahmed CAEWRI, NARC 
12.  Mr. Bilal Iqbal CAEWRI, NARC 
13.  Mr. Adnan ul Hasan NCAI, NUST 
14.  Ms. Areesha Asghar FAO 
15.  Mr. Naveed Iqbal, Director PCRWR 
16.  Mr. Nadem Anjum, Director PCRWR 
17.  Hafiz Abdul Salam PCRWR 
18.  Ms. Bareerah Fatima. Deputy Director PCRWR 
19.  Mr. Kashif Manzoor, Deputy Director PCRWR 
20.  Mr. Khurram Ejaz, Deputy Director PCRWR 
21.  Sayed Ibtasam Asmat, Deputy Director PCRWR 
22.  Mr. Muhammad Farooque, Assistant 

Director 
PCRWR 

23.  Mr. Umar Munir, Assistant Director PCRWR 
24.  Mr. Anwaar Ahmed, Assistant Director PCRWR 
25.  Mr. Nabeel Ali Khan, Assistant Director PCRWR 
26.  Mr. Arsalan Mumtaz, Assistant Director PCRWR 
27.  Engr. Ali Irfan PCRWR 
28.  Mr. Muhammad Hamza, Assistant 

Director 
PCRWR 

29.  Mr. Faizul Sibtain, Assistant Director PCRWR 
30.  Dr. Muhammad Akram, Research Officer  PCRWR, Regional Office , 

Bwp 
31.  Mr. Mohsin Masood, Assistant Directior PCRWR 
32.  Mr. Shakeel Badshah, Research Officer PCRWR 
33.  Dr. Muhammad Abdullah PCRWR 
34.  Mr. Amir Mohsin, FA(R&A) PCRWR 
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35.  Dr. Taoqeer Ahned COMSATS 
36.  Ms. Saima Naz, RA COMSATS 
37.  Ms. Afshan Mallah, CEO Resilient, Future 
38.  Mr. Asif Khan, DEO PCRWR 
39.  Ms. Mufeezah Ahsan PCRWR 
40.  Ms Muzamil Younis Farmer 
41.  Mr. Adeel Ur Rehman Farmer 
42.  Mr. Muhammad Abdullah Baig Farmer 
43.  Muhammad Mushtaq Farmer 
44.  Muhammad Asif Farmer 
45.  Muhammad Taiq Abbas Malik Farmer 
46.  Muhammad Rabnawaz Farmer 
47.  Mr. Muhammad Wasif Rasheed Farmer 
48.  Mr. Zeeshan Ali Farmer 
49.  Muhammad Saleem Farmer 
50.  Muhammad Sajid Shahzad Farmer 
51.  Muhammad Sadique Farmer 
52.  Sajid Iqbal Shahid Farmer 
53.  Muhammad Tayab Farmer 
54.  Aamir Hanif Farmer 
55.  Shahbaz Ali Farmer 
56.  Muhammad Imran Farmer 
57.  Muhammad Zaman Kahlown Farmer 
58.  Shahid Dost Muhammad Farmer 
59.  Muhammad Latif Farmer 
60.  Ahsan Mehmood Qureshi Farmer 
61.  Ali Akbar Farmer 
62.  Haji Muhammad Bachal Farmer 
63.  Ali Athar Farmer 
64.  Mudasar Hyder Farmer 
65.  Akmal Hyder Farmer 
66.  Abdul Ghafar Mir Jat Farmer 
67.  Muhammad Khan Farmer 
68.  Abdull Hussain Farmer 
69.  Muhammad Tahir Farmer 
70.  Tanveer Ali Farmer 
71.  Rashid Ali Farmer 
72.  Abdullah Farmer 

 
 
 


