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Summary

The "First Technical Report" for the project titled "Upscaling of Customized
Irrigation and Climate Advisory Services through Citizen Science offers a detailed
exploration of an innovative approach aimed at integrating citizen science into
climate adaptation strategies and irrigation practices across Pakistan. The
initiative transforms farmers into citizen scientists, enabling them to collect and
utilize climate-related data (Maximum/Minimum temperature, Humidity, Air
Pressure, Rainfall, Air velocity), thus enhancing their decision-making capabilities
and resilience against climate variability. Originating in regions particularly
vulnerable to climate change impacts, the project is set for expansion to nine
districts, marrying scientific inquiry with local agricultural knowledge to promote
sustainability and resilience in agriculture.

A key phase of the project involved strategic site selection across diverse
provinces, prioritizing areas of significant agricultural activity and climate
vulnerability to maximize the initiative's impact. Through precise planning and
participatory approaches, 131 farmers were selected as citizen scientists based
on criteria like education, gender, age, and willingness to participate. This effort
led to the formation of cohesive farmer clusters equipped with smartphones and
weather gadgets for data collection. These weather gadgets include temperature,
humidity sensor, rain gauge, anemometer and barometers.

The development of a cross-platform mobile application and a robust backend
database facilitated efficient data management and real-time accessibility. The
system, designed using Flutter, Django, and PostgreSQL, emphasized security,
scalability, and user-friendliness. Training modules and extensive training
sessions were conducted to empower farmers with the necessary skills for using
weather monitoring gadgets and the ICAS Data app, underlining the project's
commitment to participatory science and farmer empowerment.

Despite facing challenges such as delays in approval processes, site relocation
due to security concerns, and scheduling conflicts during Ramadan, the project
adapted and overcame these hurdles, highlighting the importance of flexibility
and stakeholder engagement. As it progresses, the project aims to enhance
support for citizen scientists, develop a governance plan for sustainability, and
expand its network, with a focus on improving decision-making tools and
advisory services for farmers.



1. Introduction

The project "Customized Irrigation and Climate Advisory Services through Citizen
Science," represents a transformative step in redefining irrigation advisory
services. At the core of this innovative venture is a unique engagement model
designed to convert ordinary farmers into active citizen scientists. This paradigm
shift empowers farmers to directly collect and apply climate-related data to
irrigation practices, significantly enhancing their ability to make informed
decisions and bolstering their resilience in the face of climate variability and
change.

Launched in regions of Pakistan particularly vulnerable to climate change
impacts, the initial phase of this endeavor has convincingly proven the method's
efficacy and its substantial benefits. The challenges posed by the climatic
extremes of 2022, characterized by intense heatwaves followed by devastating
floods, have highlighted the urgent necessity for readily accessible climate
information. This initiative also underscores the vital importance of equipping
farmers with the knowledge and tools needed to effectively leverage this data,
thereby contributing to the broader objectives of national and international
climate adaptation strategies.

Leveraging the solid foundation established during its pilot phase, the project is
poised for expansion into nine additional districts across the diverse provinces of
Pakistan. These include Sargodha, Sheikhupura, Sahiwal, Bahawalpur, and Toba
Tek Singh in Punjab; Sanghar, Tandojam, and Mirpurkhas in Sindh; and the
Peshawar division in Khyber Pakhtunkhwa. This strategic expansion is aimed at
tapping into the full potential of citizen science, integrating local agricultural
experiences with scientific inquiry to foster greater sustainability and resilience
within the agricultural sector.

The project has set forth a comprehensive set of objectives to guide its
expansion:

i. Extension of Citizen Science: Expanding the citizen science component
from the initial three districts to nine, this initiative seeks to encompass a
broader spectrum of environmental and climatic conditions, thereby
enriching the dataset with a diverse range of agricultural experiences and
challenges.

ii. Mobile Application Development: The project aims to introduce an
accessible mobile application available on both Android and iOS platforms.
This app is meticulously designed to simplify the process of climate data



collection and sharing among farmer participants, enabling real-time data
flow and analysis.

Governance Framework and Data Management: A key objective is the
development of an overarching governance framework alongside robust
data management protocols. These mechanisms are essential for ensuring
the ethical collection, storage, and utilization of data gathered through
citizen science activities, safeguarding participant privacy and data
integrity within the ICAS framework.

Integration of Citizen-Generated Data: The project endeavors to
incorporate citizen-sourced data into the existing irrigation advisory
services dashboard. This integration aims to enhance the accuracy and
relevance of irrigation advice, tailored to the specific climatic conditions
and challenges faced by farmers in different regions.

The anticipated outcomes of this ambitious expansion are multifaceted, focusing

on:

a)

b)

Sustainable Scaling of Advisory Services: Through the incorporation of
citizen science, the project aims to achieve a resilient and scalable model
for irrigation and climate advisory services, ensuring long-term
sustainability and impact.

Promotion of Citizen Science: It seeks to elevate the understanding and
appreciation of citizen science within the agricultural community,
highlighting its value as a critical tool for climate change adaptation and
resilience building.

This report delves into the intricate details of the project's initiation, covering the
meticulous selection of sites and farmers, the development phases of the mobile
application and its backend database, and the strategic geographical distribution
of project resources. Furthermore, it explores the creation and dissemination of
training materials, the comprehensive training of citizen scientists, the invaluable
lessons learned, and the challenges encountered during the project's inaugural
phase. Conclusively, the report charts a forward-looking path, outlining future
activities and potential expansions, reinforcing the project's commitment to
enhancing agricultural resilience and sustainability through innovative,
participatory approaches to climate adaptation.



2. Project Execution

The "Upscaling of Customized Irrigation and Climate Advisory Services through
Citizen Science" project embarked on a journey to enhance agricultural resilience
against climate variability. The project strategically selected sites across diverse
agricultural zones in Pakistan, prioritizing areas of high productivity and climate
vulnerability. This careful site selection was integral to achieving two main
outcomes:

Outcome 1: Sustainability and Upscaling of Irrigation and Climate Advisory
Services through Citizen Science: Through the establishment of farmer clusters
and the distribution of technological tools, the project built a robust foundation
for collecting and utilizing climate data directly from the field. The adaptability
shown in site selection, particularly the shift to Bahawalpur, underscored the
project's commitment to gender inclusivity and safety, enhancing its
sustainability. The support provided in terms of smartphones and weather
gadgets ensured that farmers were well-equipped to contribute to a scalable
model of climate advisory services. The weather gadgets included; rainguage,
temperature and humidity sensor, barometer and anemometer.

Outcome 2: Popularizing the Concept of “Citizen Science” for Climate
Change Adaptation: The project's execution emphasized the empowerment of
farmers as citizen scientists, involving them actively in data collection and
decision-making processes. This participatory approach not only facilitated the
direct application of climate data to irrigation practices but also served to
popularize the concept of citizen science among the agricultural community. By
demonstrating the value of integrating local agricultural experiences with
scientific research, the project laid a strong foundation for fostering a culture of
innovation and resilience against climate change.

In summary, the project's execution phase was marked by strategic
decision-making, adaptability, and a commitment to inclusivity, setting a strong
precedent for achieving its intended outcomes. The establishment of farmer
clusters, the provision of technological tools, and the engagement of farmers in
the scientific process were key steps towards building a sustainable, scalable
advisory service and popularizing citizen science for climate change adaptation.

Summary progress as per result framework and work plan is given below in
Tables 1&2.



Table 1: Summary progress as per result framework

Baseline

Progress

Target

To contribute
to an
enabling
environment | Government
for agencies and Govt Govt Agencies
Project climate-resili | Citizens who have Agencies (05)
Developmen | ent policies access to (02) In progress | Citizens: 150
t Objective and climate-resilient Citizens: Private Entity
investments | solutions tested 45 (02)
in selected under the project.
sectors and
countries in
South Asia
Sustainability
and
up'scal‘lng of Dissemination of
Irrigation and o
Climate Irrigation and
OUTCOME 1 Advisory climate advisory 3 In progress | 11
. service to more crop
Services N
zones (districts)
through
Citizen
science
Improve the | Number of farmers 150
disseminatio | who will receive at
n of updated [ least one message
OUTPUT 1.1 ICAS SMS per month of 45 In progress
services updated ICAS
service
Impact Number of farmers 150
assessment | sharing their
of upgraded | feedback on the
OUTPUT 1.2 | ICAS use by quality and 45 In progress
the farmers improvement of
in the target | ICAS service
districts.
Number of people 200 (farmer
Upscaling participating in facilitators,
and supported events progressive
governance (by participant farmers,
plan for category, sex, year, students,
OUTPUT 1.3 | scaling out theme, country) 50 In progress | academia,
this government
innovation institutions,
across the with male to
region female ration
70:30 at least)




consultative
and upscaling

meeting
Total 18 (9
training
Popularizing 11 training workshops of
farmers, 6
the concept workshops L
s Number of events district
of “citizen supported by type of consultative
OUTCOME 2 | science” for PP YOPe 14 farmers/citiz .
. year, theme and I meetings, two
climate en scientists o
country. provincial
change have been .
; . consultative
adaptation organized .
meetings, 1
ups calling
meeting)
Availability of | Number of citizens 200
Citizen using citizen science
Science App | data collection app
and web
OUTPUT 2.1 page open 45 176
for all
citizens to
enroll
themselves
Number of people 150 (130
Training and | trained (in person) 45 (44 131 (99 males and 20
OUTPUT 2.2 sgl_ect|on of (by .sex, country, males males and females at
citizen topic, year, and 01 least)
L ) 32 females)
scientists participant female)
category)
Number of people Nil
trained (online) (by
sex, country, topic, Nil Nil
year, participant
category)
Number of 6
Collaboration | (in-person) and
with public virtual meetings
OUTPUT 2.3 | sector held with the 2 In progress
institutions representatives of
developed government
agencies.
Total
Development | Number of knowledge
and people/organization products 5
disseminatio |s provided with (Training
Output 2.4 n of knowledge products 2 In progress manual 1,
knowledge (by recipient reports (2),
products category, type of short

documentarie




country, theme)

60

knowledge product, s (1), Case
country, theme) studies (01)
Number of 131citizen 200 (citizens,
people/organization scientists progressive

s provided with farmers,
knowledge products academia,
(by recipient students,
category, type of organizations
knowledge product, (national),

organizations
(international)
, Pakistan and
regional
counties.
Mostly case
studies and
governance

plan.

Outcome 1:
Sustainability
and upscaling of
Irrigation and
Climate Advisory
Services through
Citizen science

Output 1.1:
Upgradation of
ICAS in the
target districts

Table 2: Summary progress as per work plan

Activity 1.1.1: On the
basis of citizen science
data, refining the
advisory services on the
basis of target users
(through advertisement,
in field sessions and
farmer days)

In progress due for
reporting in June 2025

Activity 1.1.2: Enlisting
all the interested users
included the citizen
scientist in the advisory
services

In progress due for
reporting in June 2025

Activity 1.1.3: Identifying
cost effective mean for
disseminating the
messages

In progress, due for
reporting in July 2025

Output 1.2:
Investigating the
impacts of
change by the
use of upgraded
ICAS among
farmers

Activity 1.2.1: Through
feedback, determining
how effectively farmers
are using ICAS (through
regular visits and
communication with
farmers)

Yet to be initiated

Activity 1.2.2:
Determining the level of

Yet to be initiated
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monetization to sustain
the advisory services

Activity 1.2.3: Collecting
“pitching impacts” from
the users to scale out
the advisory services

Yet to be initiated

Output 1.3:
Upscaling and
governance plan
for scaling out
this innovation

Activity 1.3.1: Draft a
governance plan for
scaling up the citizen
science concept and
share its key elements
with beneficiary

Yet to be initiated

Outcome 2:
Popularizing the
concept of
“citizen science”
for climate
change adaption

across the farmers. After their

region feedback finalize the
plan.
Activity 2.1.1: Completed; refers to
Upgradation of citizen section 5 of this report
science App and its

Output 2.1: 1ence App and!

. availability for general

Availability of .

Citizen Science public

App and web Activity 2.1.2: Completed; refers to

page open for all
citizens to enroll
themselves

Upgradation of citizen
science database and
development of a web
dashboard allowing the
interaction of citizens
with data.

section 5 of this report

Output 2.2: At
least 150 more
people trained

Activity 2.2.1:
Development of training
models for the citizen
scientist

Completed refers to section

6 of this report

Activity 2.2.2:
Shortlisting the districts

Completed refers to section

3 of this report

as citizen facilitators for guiding
scientists the citizens
Activity 2.2.3: Training Completed; refers to
and gadget distribution | section 7 of this report
to the citizens.
Activity 2.3.1: Yet to be initiated
Consultative workshops
involving provincial
Output 2.3: &P
. government
Collaboration o
) } organizations and
with public -
explaining them the
sector .
institutions project concept
Activity 2.3.2: Yet to be initiated
developed )
Developing

collaborations with
provincial government




organizations as one of
the beneficiaries.

3. Project Sites

The strategic selection of project sites was underpinned by a comprehensive
assessment of agricultural productivity and climate vulnerability across Pakistan.
Recognizing the dual challenges of enhancing food security and building climate
resilience, the project prioritized regions notable for their significant
contributions to the national food basket and susceptibility to climate extremes.
This approach aimed to maximize the impact of our interventions on critical
areas of food production while addressing the urgent need for adaptive
strategies in the face of escalating climate adversities.

The project's geographical scope initially encompassed a diverse array of districts
including Sargodha, Sheikhupura, Sahiwal, Bahawalpur, and Toba Tek Singh in
Punjab, renowned for their extensive agricultural activities. In Sindh, Sanghar,
Tandojam, and Mirpurkhas were selected for their unique agricultural dynamics
and climate challenges. The inclusion of the Peshawar division in Khyber
Pakhtunkhwa and Quetta in Balochistan ensured a broad representation of
Pakistan's varied agro-climatic zones.

However, the unfolding of the project revealed the necessity for adaptive
adjustments. In Quetta, for instance, escalating law-and-order concerns
prompted a strategic shift to enhance our presence in the Bahawalpur district.
This adjustment was not merely a response to external challenges but a strategic
decision to concentrate efforts in a region with profound agricultural potential, a
potential for gender inclusivity and a marked vulnerability to climate variability.

A landmark initiative within the project was the establishment of a dedicated site
for female farmers in Bahawalpur. This move transcended traditional gender
boundaries in agriculture, empowering women with access to customized
irrigation advice and climate services. Recognizing the unique challenges and
contributions of female farmers, the project positioned them as key agents of
change, integral to achieving sustainable agricultural practices and resilience.
Beyond geographic and demographic considerations, the project adopted a
nuanced approach to forming farmer clusters, pivotal to the citizen science
initiative. This refined strategy was guided by several key criteria:



Cluster Size and Composition: Aimed at forming cohesive farmer clusters of 15
members, distributed across 1-3 villages. This structure was designed for
flexibility, accommodating local dynamics and the varied willingness of farmers
to engage. It fostered a sense of community among participants, facilitating peer
learning and collective action.

Farmer Engagement: Critical to site refinement was the selection of farmers
demonstrating a strong willingness to engage with the project. This included
their readiness to sign formal agreements, safeguard project equipment, and
commit to daily data sharing via the mobile app. Such engagement is vital for
ensuring the continuity and integrity of data collection and analysis.

Education and Technological Proficiency: The project placed a premium on
selecting farmers with the literacy and digital skills necessary to effectively utilize
smartphones and specialized weather measurement gadgets. This criterion was
essential for the success of the mobile application and the overall data collection
framework, enabling farmers to become proficient citizen scientists.
Demographic Considerations: Intending to foster innovation and inclusivity, the
project encouraged the participation of young and female farmers. Young
farmers often exhibit a greater openness to adopting new technologies and
methods, while female farmers bring unique perspectives and contributions to
citizen science, enhancing the project's diversity and reach.

Support and Incentives: Acknowledging the challenges of adopting new
technologies, the project provided participating farmers with smartphones and
weather measurement gadgets upon signing the agreement. This not only
equipped them with the necessary tools for data collection but also signified a
commitment to supporting their journey as citizen scientists.

The meticulous selection and refinement of project sites reflect a deep
commitment to adaptive management, inclusivity, and the empowerment of
local agricultural communities. By strategically aligning with areas of significant
agricultural activity and vulnerability to climate change, and fostering engaged,
technologically proficient farmer clusters, the project is poised to contribute
meaningful advancements in irrigation practices and climate advisory services.
This holistic approach underpins our mission to bolster the resilience and
sustainability of Pakistani agriculture against the backdrop of global climate
challenges.
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4. Farmers Selection

In orchestrating the farmer selection process for the project, a systematic and
inclusive approach was adopted, drawing on the extensive network and
expertise of the Pakistan Council of Research in Water Resources (PCRWR)
regional offices. These offices, embedded within the fabric of Pakistan's
agricultural communities, played a pivotal role in identifying and engaging farmer
clusters keen on embracing the project's objectives. This initial step was crucial in
establishing a foundation of trust and willingness among the potential
participants, paving the way for a collaborative and productive relationship.

The selection of farmer clusters was governed by a set of pre-established criteria,
meticulously designed to ensure the project's efficacy and reach. This criterion
included several key parameters:

Education Level: Recognizing the importance of basic educational attainment
for understanding and applying the climate advisory and irrigation guidance
provided.

Gender: Emphasizing inclusivity and the critical role of women in agriculture,
with a priority on engaging educated young females as pivotal disseminators of
weather information and active contributors to citizen science.

Age: Focusing on the younger demographic to foster long-term engagement and
ensure the sustainability of the project's impact.

Land Holding: Considering the size of landholding to ensure a diverse
representation of farming scales and practices.

Understanding of Problems: Assessing the level of awareness regarding
agricultural challenges, particularly those related to climate impacts.

Willingness to Participate: Ensuring participants are motivated and committed
to the project's goals.

Number of participants per household: To ensure good spatial distribution in
the village clusters, the number of participants in a household was restricted to
two. In certain instances, women were only willing to participate in the activity
provided one male guardian was accompanying her in the project activities. In
this regard, these provisions were made to appreciate the cultural concerns of
the citizens.

In each targeted area, the aim was to select 15-20 farmers, maximizing reach
without compromising the quality of engagement and personalized support.
These farmers were chosen from 1-3 adjoining villages to facilitate community
building and collaborative learning. Additionally, the process involved the
identification of key facilitators in each province, designated as the ‘champions’
of citizen science. Out of a total of 6 facilitators, 2 are female facilitators. These
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individuals are instrumental in driving the project's adoption and success within
their communities.

The selection process was executed in two phases to ensure thoroughness and
transparency. Initially, the project team conducted a preliminary screening based
on the outlined criteria, resulting in a shortlist of candidates. The final selection
was then conducted on the training day, allowing for a direct assessment of the
candidates' familiarity with mobile applications, literacy, and overall readiness to
engage in the project's activities.

This meticulous selection process underscores the project's commitment to
fostering a participatory and inclusive approach to climate resilience and
agricultural productivity. By carefully choosing participants who not only meet
the criteria but are also enthusiastic and capable of utilizing the provided
resources, the project sets a strong foundation for achieving its ambitious goals.

Though the initial number of farmers willing to participate in the project was high
but after following the above procedure, the final selected farmers as citizen
scientists came out to 131 with the following geographical and gender
distribution:

Table 3: Farmers selected as citizen scientists

Sr. No. Region Male :emal Total
1 Bahawalpur 16 16 32
2 Mirpur Khas 12 0 12
3 Sahiwal 13 3 16
4 Sanghar 8 3 11
5 Sargodha 12 3 15
6 Sheikhupura 10 1 11
7 Tandojam 10 6 16
8 Toba Tek Sindh 6 1 7
9 Peshawar 11 0 11
Total 98 33 131
%age 75 25

As the project progresses, we plan to expand our network of citizen scientists
further, continuously enriching our community with diverse experiences and
insights.

The distribution of education levels among the selected farmers shows a
considerable emphasis on inclusivity and the potential for adopting new
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technologies and methodologies. With a majority having education beyond
secondary school (Figure 1), the project aligns with its objective of engaging
literate farmers capable of understanding and applying the climate advisory and
irrigation guidance. This educational diversity suggests that the project is
well-positioned to effectively communicate complex climate information and
ensure meaningful participation from the farmers. The presence of farmers with
higher education levels (graduate and postgraduate) also indicates the project's
potential to engage participants in more detailed data analysis and
interpretation activities, fostering a deeper understanding of climate impacts on
agriculture.

econdary School I
Primary I

Post graduate -

Higher Secondary School _

Graduate I
Grade-8 -
0 10 20 30 40 50 60

Farmers (Nos.)

Figure 1: Education levels of selected farmers

The age distribution (Figure 2) highlights the project's strategic focus on engaging
a younger demographic, essential for ensuring long-term sustainability and the
willingness to adopt innovative practices. Younger farmers are more likely to be
open to changing traditional farming practices, using new technologies, and
actively participating in citizen science activities. This demographic is crucial for
the project's goal of creating a resilient and adaptable farming community that
can respond to climate variability and change effectively. The engagement of
younger farmers also suggests an opportunity for the project to foster leadership
and mentorship within the agricultural community, promoting knowledge
transfer and innovation.
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Figure 2: Age of selected farmers across the region

The variation in landholding sizes among the selected farmers (Figure 3)
indicates the project's inclusivity, addressing the needs and challenges of both
small and large-scale farmers. This diversity is crucial for collecting a wide range
of data on how different farming scales are affected by and can adapt to climate
change. The inclusivity ensures that the project's findings and advisories are
relevant and applicable across different agricultural contexts, enhancing the
project's impact on food security and climate resilience. The engagement of
smallholder farmers, who are often most vulnerable to climate impacts,
underscores the project's commitment to enhancing the resilience of
marginalized groups.

Landholding (acres)
="
[

Figure 3: Landholding of selected farmers across the region
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5. Mobile App Development and Backend Database
5.1 Features

5.1.1 Mobile App (Farmer/User)

Inara

TECHNOLOGIES

ICAS APP USER
FUNCTIONAL FLOW

01

<

Login Process 1
Users login using a unique username and password.
]
]
4
- ————————
]
]
]
. I
r I r ] }
! ¢ ] !
TECHNOLOGIES H 1
] 1
] U
]
]
. 03
Enter Citizen Data :
Parameters are assigned according to user’s gadget type. ,,{
The user enters parameter values and submits report. If -
there is no internet connection the report is sent upon
reconnecting with the Internet. )
]
! Satellite Data

Click on the satellite icon on the top to check satellite advisory.
Every user gets satellite advisory according their region.
]

Notifications
User can check notifications on the notification page.
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5.1.1.1 Data Collection

Citizen Data

The ICAS mobile application, built using @ Islamabad < a0
Flutter and available on both the App Store B
and Play Store, empowers farmers to e ffj{]fa” ®
collect weather-related data conveniently.
Farmers can log in to the app and use their =P o @
device's location feature to ensure they are (.
within  their specified region before Exy l”j;TTQE’W ®
entering data. R

Min Temp
5.1.1.2 Data Upload T @

4:00PM - 11:59PM

The Flutter-based ICAS app enables
seamless data upload to the system, even
when farmers are offline. If a farmer is not
connected to the internet, the app
automatically saves the data locally and
uploads it to the system once an internet FONSISE RV INaEISehnSIsoies VEEimites
connection is restored. This feature

ensures that data accuracy and integrity

Submit Report . .3l93S gax> S99

are maintained, regardless of connectivity Citizen Data
issues. Q@ Isla o
>
23 Febru
Air Pressure Reminder
s ol SLs S Ty
'* 'V()JLI ca'n now input data... @
5.1.1.3 Notifications airta Berinder
N o g e ®
The ICAS app provides timely notifications irtont e
to farmers for error handling and deadline ® o put data..
f 23 Feb 2024 12:00 AM @

reminders, ensuring data accuracy and
timely submissions. Farmers receive ,

L . Q Min Temp
notifications  related to  parameter ol 2 @S @
uploading, allowing them to stay informed 00PM - 11:59m
about the status of their submissions.

View All Notifications

Submit Report 31555 aa> S50

Powered by Inara Technologies Pvi. Limited
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5.1.1.4 Additional Features

Cross-Platform Availability: The ICAS

mobile app is available on both the App # Available on the
Store and Play Store, allowing farmers to .

access it on a wide range of devices. App Store
Location-Based Validation: The app
utilizes the device's location feature to
verify that farmers are within their
specified region before allowing them to
enter data.

Data Entry Restrictions: Farmers can only enter values related to rainfall, wind
pressure, wind speed, temperature, and humidity if they are within their
specified region, ensuring data accuracy and relevance.

Offline Data Saving: In the absence of an internet connection, the app saves
data locally on the device and automatically uploads it to the system when
connectivity is restored.

Notification Viewing: Farmers can view notifications related to parameter
uploading directly within the app, keeping them informed about the status of
their submissions.

Satellite Data Viewing: The ICAS app also provides farmers with the ability to
view satellite data and trends in weather variation, enabling them to make
informed decisions based on comprehensive insights.
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5.1.2 Web Portal (Admin User)
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5.1.2.1 User Management

The Admin Portal of the ICAS system offers robust user management
functionalities, empowering administrators to efficiently register farmers,
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manage user profiles, and control access to the system. Administrators can
perform the following actions:

Register Farmers: Administrators have the authority to register new farmers
into the system. During registration, administrators can input essential details
such as username, password, name, mobile number, region, and associated
sensors. This process ensures that only authorized individuals gain access to the
system.

Manage User Profiles: Administrators can update and modify user profiles as
needed, ensuring that user information remains accurate and up-to-date. They
can also deactivate or suspend user accounts if necessary.

Control Access: The Admin Portal allows administrators to control access to
various features and functionalities within the system based on user roles and
permissions. This ensures that sensitive data and system settings are only
accessible to authorized personnel.

5.1.2.2 Data Viewing

The Admin Portal provides administrators with real-time access to data
submitted by farmers, facilitating comprehensive data analysis and
decision-making.

View Submitted Data: Administrators can view data submitted by farmers in
real-time, allowing them to monitor on-field conditions and trends effectively.
Filter and Sort Data: The portal offers advanced filtering and sorting options,
enabling administrators to focus on specific datasets or parameters for analysis.
Export Data: Administrators have the option to export data for further analysis
or reporting purposes, ensuring flexibility in data utilization.

5.1.2.3 Graphical Data Visualization

The Admin Portal offers graphical data visualization features, allowing
administrators to visualize data in a meaningful and intuitive manner.
Administrators can:

Visualize Data Trends: Graphical representations of data enable administrators
to identify trends, patterns, and anomalies effectively.

Make Informed Decisions: Graphical data visualization enhances
decision-making by providing administrators with actionable insights derived
from the collected data.
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5.2 System Overview

ICAS System Architecture
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5.2.1 System Description

The ICAS project harnesses the power of modern technologies to deliver a robust
and user-friendly solution for agricultural data management. It leverages Flutter
for the Farmer Mobile App, Django for the Admin Web Portal, and PostgreSQL as
the backend database. The system is meticulously designed to ensure secure
communication, scalability, and readiness for future enhancements through the
implementation of RESTful APIs and stringent security measures.

5.2.2 System Architecture

The architecture of the ICAS system is based on a distributed model, which
efficiently separates the frontend and backend components for optimal
performance and scalability.

5.2.2.1 Frontend Components

Flutter Mobile App: Built using Flutter, the mobile application provides farmers
with an intuitive and cross-platform solution accessible via the App Store and
Play Store. Farmers can easily collect and submit data related to weather
parameters using this app.

20



Admin Web Portal: Developed with Django, the web portal offers administrators
real-time access to submitted data and advanced management functionalities. It
ensures seamless user experience and efficient data handling for administrators.

5222 Backend Components

Django Backend: The backend of the ICAS system is powered by Django,
providing robust server-side logic and data processing capabilities. It handles
user authentication, data manipulation, and system-level calculations efficiently.
PostgreSQL Database: PostgreSQL serves as the backend database, storing and
managing large volumes of data securely. It ensures data integrity and reliability
for the ICAS system.

5223 Communication and Integration

RESTful APIs: The ICAS system employs RESTful APIs for seamless
communication between the frontend components (mobile app and web portal)
and the backend (Django server and PostgreSQL database). These APIs facilitate
data exchange, user authentication, and system integration while adhering to
industry standards.

Scalability and Reliability: The distributed architecture of the ICAS system
ensures scalability to accommodate growing user bases and data volumes. It
allows for horizontal scaling of components to meet increasing demands without
compromising performance.

By leveraging RESTful APIs and robust database management techniques, the
system ensures reliability and data integrity, providing users with a consistent
and dependable experience.

The system architecture of ICAS is meticulously designed to meet the diverse

needs of farmers and administrators, offering a seamless and efficient platform
for agricultural data management and analysis.
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5.3 Development Process

ICAS Development Life Cycle
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The development process of ICAS involves several stages, including:
5.3.1 Requirement Analysis

The development process begins with comprehensive requirement analysis,
wherein stakeholders' needs and objectives are carefully gathered and analyzed.
This stage involves understanding the functionalities required for the mobile
application and web portal, defining user roles and permissions, and identifying
key features such as data collection, data viewing, and user management.

5.3.2 Design

Following requirement analysis, the design phase involves creating detailed
designs for the mobile application and web portal. User interfaces are designed
to be intuitive and user-friendly, ensuring seamless navigation and interaction
for farmers and administrators. Additionally, database schemas and system
architectures are defined to support efficient data storage, retrieval, and
processing.

22



5.3.3 Implementation

Once the designs are finalized, the implementation phase begins, wherein the
actual development of the mobile application and web portal takes place. The
mobile application is developed wusing Flutter, ensuring cross-platform
compatibility and availability on both the App Store and Play Store.
Simultaneously, the web portal is developed using Django, incorporating robust
server-side logic and backend functionalities. Backend development involves
integrating the frontend components with the PostgreSQL database, ensuring
secure communication and data management.

5.3.4 Testing

Testing is an integral part of the development process, aimed at ensuring the
functionality, performance, and security of the ICAS system. Comprehensive
testing is conducted to identify and address any bugs, errors, or vulnerabilities
present in the mobile application and web portal. This includes functional
testing, usability testing, performance testing, and security testing, among
others.

5.3.5 Deployment

Once the mobile application and web portal have undergone thorough testing
and validation, they are deployed on appropriate platforms and servers. The
mobile application is made available on the App Store and Play Store, while the
web portal is deployed as a Docker container. Deployment involves configuring
the necessary infrastructure, ensuring scalability, reliability, and availability of the
ICAS system to users.

5.3.6 Maintenance

Post-deployment, the ICAS system undergoes maintenance and support to
ensure its continued reliability and efficiency. This involves providing ongoing
updates, patches, and enhancements to address any issues or feedback from
users. Regular maintenance activities also include monitoring system
performance, managing database integrity, and implementing security measures
to safeguard against potential threats or vulnerabilities.
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6. Training Modules

We developed a series of training modules and an accompanying user manual,
tailored to empower the participating farmers—referred to as citizen
scientists—with the necessary skills and knowledge to efficiently utilize weather
monitoring gadgets and the Integrated Climate Advisory Services (ICAS)
application. These training materials are pivotal in bridging the gap between
traditional farming practices and modern agricultural technologies, facilitating a
data-driven approach to farming that is both sustainable and resilient to climate
variability.

6.1 Detailed Overview of Weather Gadgets Training Modules

Each training module is designed with a clear, step-by-step instructional
framework, enabling farmers to not only operate the gadgets but also to
understand the relevance of each weather parameter they measure.

Anemometer Module: This module equips farmers with the ability to accurately
measure wind speed, a critical factor in assessing evapotranspiration rates and
planning irrigation schedules. It includes practical exercises on positioning the
anemometer for optimal accuracy, interpreting readings, and troubleshooting
common issues such as device calibration (Annexure ).

Barometer Module: Air pressure readings, obtained through the barometer,
offer insights into impending weather conditions, which are crucial for making
informed decisions on planting and harvesting times. The module details the
process of calibrating the barometer based on altitude, ensuring accurate
pressure measurements are recorded and correctly entered into the ICAS app
(Annexure II).

Rain Gauge Module: Rainfall measurement is fundamental in irrigation
management. This module not only instructs on the setup and maintenance of
the rain gauge but also emphasizes the importance of regular monitoring and
data recording (Annexure lll). Farmers learn how to correlate rainfall data with
irrigation needs, enhancing water usage efficiency.

Thermohygrometer Module: Understanding temperature and humidity levels
allows farmers to gauge crop stress and disease risk. The module covers the
daily monitoring of these parameters, with a focus on critical periods such as the
hottest part of the day for maximum temperature and early morning for
minimum temperature and humidity levels (Annexure V). It also instructs on the
proper placement of the device to avoid inaccuracies caused by direct sunlight or
water exposure.
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6.2 ICAS Application User Manual

The ICAS application is the linchpin of the citizen science approach, serving as the
platform for data collection, analysis, and dissemination of climate advisory
information. The user manual along with a short video covers several key aspects
(Annexure VI):

Comprehensive App Navigation: From basic login procedures to advanced
features like satellite data advisory access, the manual provides a step-by-step
guide to the app’'s functionalities, ensuring that farmers can navigate the
interface with ease.

Data Entry and Management: Detailed instructions on entering weather data,
editing incorrect entries, and submitting reports are included. This section also
addresses common data entry challenges and offers solutions to ensure the
integrity and reliability of the data collected.

Connectivity and Location Services: Given the project's reliance on accurate
regional data, the manual underscores the importance of internet connectivity
and mobile location services. It guides troubleshooting connectivity issues and
optimizing location settings for precise regional mapping.

Support and Troubleshooting: Recognizing the potential for technical
difficulties, the manual offers clear directions for seeking assistance, including
contact information for the support team. It encourages active engagement and
communication between farmers and project coordinators to address any
operational challenges.

These materials are designed not only to provide theoretical knowledge but also
to foster practical skills among the farmers, enabling them to contribute valuable
data through citizen science. By equipping participants with these resources, the
project aims to enhance agricultural productivity and climate resilience across
the selected regions. By providing a holistic and detailed training program, the
project ensures that participating farmers are not just data collectors but
informed stakeholders in the agricultural decision-making process. The training
materials are crafted to foster a deep understanding of how weather patterns
affect agriculture and how technology can be leveraged to mitigate adverse
impacts, thereby promoting climate resilience and sustainability in farming
practices across Pakistan.
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7. Training of Citizen Scientists

The project embarked on an ambitious journey to transform ordinary farmers
into empowered citizen scientists. A pivotal component of this transformative
journey was an extensive training program methodically designed to equip the
farmers with the necessary tools, knowledge, and skills to navigate the
challenges posed by climate change through innovative agricultural practices.
This section delves into the comprehensive training approach adopted by the
project team.

7.1 Conducting Training Sessions

The project team successfully conducted 11 targeted training sessions across
various strategically selected locations, including Peshawar, Sargodha,
Sheikhupura, Sahiwal, Toba Tek Singh, Tandojam, and Bahawalpur. These
sessions were instrumental in not only disseminating crucial knowledge but also
in cementing the foundation of a strong network of citizen scientists across the
region. Detail of training sessions is provided in Table 4.

Table 4: Details of training sessions

Trainin  Location Beneficiary Trainee
(No.)
1 Peshawar 28™  February | Farmers from | 11
2024 Peshawar region

2 Sargodha 4™ March 2024 | Farmers from | 15
Sargodha district

3 Sheikhupura | 5 March 2024 | Farmers from | 11
Sheikhupura district

4 Sahiwal 6™ March 2024 | Farmers from Sahiwal | 16
district

5 Toba Tek | 7" March 2024 | Farmers from Toba Tek | 7

Singh Singh district
6 Tandojam 9" March 2024 | Female farmers from |9

Tandojam, Mirpur Khas
and Sanghar

7 Tandojam 10" March Male Farmers from |10
Tandojam district
8 Tandojam 10" March | Farmers from Mirpur |12
2024 Khas district
9 Tandojam 1™ March | Farmers from Sanghar | 8
2024 district
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10 Bahawalpur 17 March | Female farmers from |16
2024 Bahawalpur district

11 Bahawalpur 18" March | Male farmers from |16
2024 Bahawalpur district

Total 131

Glimpses of some photographs during training sessions are given in Figure 4.

Peshawar

Toba Tek Singh

27

Female Farmers of Sindh




Bahawalpur

Female Farmers of Bahawalpur
Figure 4: Glimpses of training sessions

7.2 Selection and Registration

The onset of the training program saw the thorough registration and finalization
of farmer participants, adhering strictly to the criteria previously established.
This ensured that only the most dedicated and suitable candidates were selected
to become part of this groundbreaking initiative.

7.3 Agreement and Pre-training Formalities
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Prior to the commencement of the training, farmers signed an agreement
(Annexure VI), affirming their willingness and commitment to actively participate
in the project's activities. This step was crucial in establishing a formal
understanding and setting the expectations right. This agreement, signed by
each participant, served as a testament to their willingness and dedication to
actively engage in the "Upscaling Customized Irrigation and Climate Advisory
Services through Citizen Science" project. It outlined several key commitments:

Active Participation: Farmers agreed to willingly join and actively
participate in the training programs and meetings organized by the project
team, emphasizing the collaborative nature of the ICAS initiative.
Coordination and Communication: The agreement required farmers to
coordinate with the designated project contact person, ensuring a
seamless flow of information and support.

Protection of Equipment: A significant clause within the agreement was
the protection and safeguarding of the mobile phones and weather
gadgets assigned to each farmer, highlighting the importance of these
tools in data collection and project participation.

Data Sharing and Feedback: Participants committed to sharing data daily
through the smartphone app and providing regular feedback on the ICAS's
quality, demonstrating the project's iterative and participatory approach.
Resource Arrangement: Recognizing the importance of connectivity,
farmers agreed to arrange their SIM cards and data packages, ensuring
uninterrupted data submission.

Withdrawal and Return of Equipment: The agreement included
provisions for voluntary withdrawal if a participant could not fulfill the
data submission requirement, underlining the commitment to the
project's integrity. In such cases, participants were liable to return the
weather gadgets and mobile phone in fully functional form.

Engagement in Dissemination Activities: Farmers consented to
participate in dissemination activities related to ICAS, including research
interviews, surveys, and documentaries, further extending the project's
impact.

Consent for Photography and Visits: Participants permitted the project
team to take their photographs for publication purposes and allowed visits
from project team members and/or donors, fostering transparency and
engagement.

This agreement underscored the farmers' roles as active contributors to the

project, laying a foundation of mutual trust and cooperation that is crucial for the
success of such participatory initiatives.
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7.4 Pre-training farmers’ feedback

Additionally, a pre-training proforma (Annexure VII) was filled out by the farmers,
aiming to tailor the training sessions according to the specific needs and
backgrounds of the participants. This performa was designed to gather crucial
baseline information on the participants, their farming practices, and their
proficiency with technology, crucial for tailoring the training content to meet the
specific needs and capabilities of the farmers.

The Pre-Training Performa covered several key areas:

Personal and Farming Profile: Participants provided basic information,
including name, contact details, village/mouza, tehsil, district, and province. This
section also captured details about the types of crops grown, land ownership,
and sources of irrigation water, offering insights into the agricultural background
and context of each farmer.

Technology Proficiency Assessment: A series of questions assessed the
farmers' ability to use smartphones, install mobile apps from the play store/app
store, and use mobile apps effectively. This segment aimed to gauge the digital
literacy of the participants, structured across a spectrum from 'None' to
'Proficient’, ensuring that the training could be adapted to varying levels of
technology familiarity.

Climate Change Perception and Impact: Questions in this section explored the
farmers' perceptions of climate change, its impact on their crops, and changes in
water supply. This part aimed to understand the participants' awareness and
experiences regarding climate change, informing the training's focus on climate
adaptation strategies.

Information Accessibility: Farmers were asked about their sources of weather
information and their use of weather apps, providing insight into their current
practices for obtaining and utilizing climate and weather data. This helped
identify opportunities for introducing the ICAS mobile app as a new tool for
accessing tailored weather advisories.

ICAS Awareness and Advisory Services: Questions were designed to assess the
farmers' prior knowledge of ICAS and any previous experiences with government
or private advisory services related to weather parameters and irrigation
scheduling. This section helped identify the baseline awareness of ICAS among
participants and any gaps the training needed to address.

Expectations and Climate Impact Stories: Finally, participants were invited to
share their expectations from the ICAS training module and any personal stories
regarding the impact of climate change on their agricultural practices. These
narrative responses offered valuable insights into the farmers' motivations and
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experiences, allowing the training to be more responsive to their concerns and
expectations.

By completing this performa, each participant provided the project team with a
detailed profile of their farming practices, technological proficiency, and
experiences with climate change. This valuable information played a crucial role
in customizing the training sessions to effectively equip the farmers with the
knowledge and tools needed to thrive as citizen scientists within the context of
the project.

Key findings from the overall feedback of the farmers are illustrated as follows:

I
apps on smart phone L
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le apps from play store/app store [
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Figure 5: Technology proficiency

Figure 5 indicates a high level of proficiency among the participants in using
smartphones and mobile apps, with the majority rating their ability as "Best" or
"Upper Medium." This suggests that the digital literacy barrier, often a concern in
similar projects, might be less significant here, indicating readiness among
participants to engage with the ICAS mobile application.
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Figure 6: Perception about climate change and its impact

All participants acknowledged experiencing climate change in recent years
(Figure 6), with unanimous agreement on its impact on crops and water supply.
This uniform perception underscores the critical need for adaptive strategies and
highlights the project's relevance. The varied responses regarding the specific
patterns of climate change (rainfall, temperature, and wind speed) reflect a
nuanced understanding of its multifaceted nature.

The feedback reveals a notable reliance on internet browsers and social media
for accessing weather-related information (Figure 7), with very few using
dedicated weather apps. This suggests an opportunity for the ICAS app to fill a
gap by providing targeted, easily accessible climate and weather advisories.
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Figure 8: Knowledge about advisory services

The majority of participants expressed little to no prior knowledge of ICAS or
other advisory services (Figure 8), indicating a significant potential for the project
to introduce new knowledge and resources. The lack of previous engagement
with climate awareness training or advisory services through mobile phones
further emphasizes the untapped potential for educational and advisory

interventions in this area.

Expectations for the ICAS training are predominantly centered around learning
more about climate change, innovative ideas for climate adaptation, and
specifically, the concept and mechanisms of ICAS (Figure 9). The overwhelming
interest in understanding ICAS suggests a high level of engagement and
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eagerness among participants to integrate this new knowledge into their
agricultural practices.
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Figure 9: Expectations from ICAS training
7.4.1 Critical Insights from farmers’ feedback

Readiness for Technological Engagement: The high proficiency in mobile
technology among participants bodes well for the adoption of the ICAS app,
indicating that the project can leverage existing digital literacy to facilitate
effective dissemination of climate advisories.

Uniform Concern for Climate Change: The unanimous acknowledgment of
climate change and its impacts indicates a widespread concern among the
farming community, presenting a strong foundation for the project's initiatives
aimed at adaptation and resilience.

Gap in Advisory Service Knowledge: The lack of familiarity with existing
advisory services and climate change training programs suggests that the project
has a crucial role in bridging information gaps and introducing comprehensive,
accessible advisory services.

High Expectations for ICAS Training: The focused interest in learning about
ICAS and climate change indicates that the training sessions are not just an
opportunity for skill development but also a crucial platform for empowering
farmers with knowledge and tools to navigate the challenges posed by climate
variability.

In conclusion, the findings underscore the significance of the ICAS project in
addressing the urgent needs of the agricultural community for climate change
adaptation and resilience. The readiness and eagerness of the participants to
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engage with the project's initiatives, coupled with the critical need for accessible
and targeted advisory services, highlight the project's potential impact on
enhancing sustainable agricultural practices in the face of climate change.

7.5 Training Curriculum

The curriculum was designed with a dual focus: ICAS in the context of climate
change and detailing the practical aspects of the project. Key components
included:

Introduction to ICAS: Explaining how ICAS fits within the broader climate
change scenario, emphasizing its relevance and urgency.

Project Aims and Farmer Expectations: Clearly outlining the project's
objectives and what was expected from the farmers, setting the stage for a
mutual journey towards sustainable agriculture.

Weather Gadgets: Introducing essential weather monitoring tools such as rain
gauges, temperature and humidity meters, anemometers, and barometers. Each
session included hands-on exercises, allowing farmers to familiarize themselves
with the gadgets, complemented by training modules written in the local
language for ease of understanding.

Mobile App Utilization: Educating farmers on the use of the ICAS app, including
its components and functionalities, ensuring they could efficiently record and
share data.

Distribution of Tools: Each farmer was assigned weather monitoring gadgets
and a mobile phone, pivotal for data collection and communication throughout
the project. These tools were handed over through a signed proforma (Annexure
VIII).

Credential Creation and Hands-On Practice: Farmers were assisted in creating
their credentials for the ICAS app, followed by a practical session to ensure they
were comfortable with its use.

Interactive Q&A Session: A dedicated segment to address any queries or
concerns from the participants, fostering an environment of open
communication and learning.

The training sessions concluded with a reinforcement of the key learnings, a
recapitulation of the project's goals, and an emphasis on the critical role of the
newly trained citizen scientists. This conclusion not only marked the end of the
training phase but also the beginning of an empowered journey for the farmers,
equipped with the knowledge, tools, and motivation to contribute meaningfully
to the project's success. Through this comprehensive training program, the
project has laid a strong foundation for enhancing agricultural resilience and
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sustainability in the face of climate variability and change, demonstrating a
remarkable example of participatory science in action.

8. Lessons Learnt/Challenges

Incorporating the detailed observations and experiences from the project, the
section on lessons learned and challenges faced during the implementation of
the "Upscaling Customized Irrigation and Climate Advisory Services through
Citizen Science" project sheds light on the complexities and hurdles
encountered. Here's an elaboration that incorporates these insights:

8.1 Project Management

Inception Report Approval Delays: The project experienced initial delays due to
the time taken in getting the inception report approved. This early bottleneck
affected the timeline of subsequent project activities, underscoring the need for
streamlined approval processes.

Procurement Plan Approval Delays: Similar delays in the approval of the
procurement plan led to a postponement in acquiring essential weather gadgets
and mobile phones. This experience highlights the importance of anticipatory
planning and the establishment of expedited approval channels for critical
procurement processes.

8.2 Project Execution

Site Relocation Due to External Factors: The law and order situation in Quetta
necessitated a shift of the project site to Bahawalpur. This unforeseen change,
however, resulted in the establishment of a dedicated site for women, thereby
enhancing gender balance within the project. This instance illustrates the
potential for unforeseen challenges to contribute positively to project outcomes.

Timing of Training Activities: Scheduling conflicts arose when some training
sessions coincided with Ramadan, leading to inconvenience for both the project
team and the participating farmers. Future planning should consider cultural and
religious calendars to avoid such overlaps.

Pre-Training Feedback Process: The introduction of pre-training feedback
proformas, while valuable for tailoring the training sessions, resulted in extended
durations that led to some farmers withdrawing. Simplifying the feedback
process could mitigate this issue.

Network Connectivity Issues: Challenges with network connectivity at training
venues hindered the effectiveness of hands-on training sessions on the mobile
app. ldentifying and preparing for such infrastructural limitations will be crucial
for future projects.
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8.3 Development Team

Strategic Stakeholder Collaboration: Initiated proactive engagement with
stakeholders from the outset, leveraging comprehensive interviews and
interactive workshops. This approach was instrumental in capturing a wide array
of perspectives and expectations, ensuring a solid foundation for requirements
elicitation and consensus building.

Iterative Agile Framework Implementation: Transitioned to an agile
development methodology, characterized by iterative cycles and continuous
feedback mechanisms. This shift facilitated greater adaptability to evolving
project needs, enabling us to prioritize features effectively based on user insights
and feedback.

Reflective Practice for Continuous Improvement: Cultivated a project
environment that values continuous learning and iterative improvement.
Through systematic reflection on project processes and outcomes, we identified
critical lessons and opportunities for refinement, enhancing our approach to
future projects. This included advancements in device location handling
techniques within the Flutter framework.

Client Collaboration on Ul Finalization: Established a robust process for
finalizing Ul changes in close collaboration with the project team. This
pre-emptive measure was crucial in mitigating unforeseen alterations, ensuring
that development timelines remained on track and aligned with client
expectations.

Optimizing Development with Flutter: Embraced Flutter for its cross-platform
capabilities, significantly reducing development and maintenance efforts. This
strategy ensured a unified user experience across diverse platforms, leveraging
Flutter's comprehensive widget library and documentation for efficiency.
Scalable Design Principles: Designed a scalable system architecture,
incorporating distributed computing principles to support expanding user
demands and data management needs effectively. Key technologies such as
Django and PostgreSQL were pivotal in achieving horizontal scalability.

Mastery of Flutter Development: Developed expertise in Flutter, mastering its
application for creating natively compiled projects across mobile, web, and
desktop platforms. This proficiency allowed for the utilization of Flutter's
extensive pre-built widgets, facilitating rapid development cycles.

Application Lifecycle Optimization: Gained deep insights into the application
lifecycle within Flutter, including critical stages such as initialization, execution,
pausing, and termination. Implemented strategic lifecycle methods to optimize
app state management and resource utilization.

Enhanced Location Services Integration: Implemented sophisticated
location-aware functionalities in our Flutter applications, managing device
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location data with precision. This involved leveraging advanced location services
and APIs to enrich the user experience with location-based features.

Precision in Urdu Language Translations: Conducted thorough proofreading
of Urdu translations across the application’s textual content and Ul, ensuring
cultural and linguistic integrity. This meticulous approach safeguarded against
misinterpretations and enhanced user engagement.

Satellite Data Integration: This entailed designing an intuitive Ul for displaying
and interacting with satellite-based information, enriching the application’s
functionality.

Robust Security Measures: Prioritized data security and privacy throughout the
development lifecycle. Implemented comprehensive security protocols, including
advanced authentication, encryption, and access controls, to protect sensitive
information.

Quality Assurance Excellence: Emphasized extensive testing and quality
assurance processes to detect and rectify issues promptly. Utilized automated
testing frameworks across both frontend and backend systems to enhance code
quality and reliability.

Collaborative Team Dynamics: Fostered an environment of open
communication and teamwork, utilizing regular updates, meetings, and
collaborative tools. This approach ensured efficient project delivery and a
cohesive team effort.

Sustained Post-Deployment Engagement: Provided continuous support and
maintenance following deployment, ensuring the enduring success and reliability
of the system. Proactively monitored system performance, responded to user
feedback, and addressed emerging issues to facilitate ongoing improvement.

The implementation of the "Upscaling Customized Irrigation and Climate
Advisory Services through Citizen Science" project brought to light several critical
lessons and challenges that significantly contributed to the project's evolution.
From managing unforeseen delays to adapting to external factors and
prioritizing user engagement and system security, these insights not only
facilitated project success but also provided valuable learnings for future
endeavors in similar contexts.
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9. Way Forward/Next Steps

As we move forward with the "Upscaling of Customized Irrigation and Climate
Advisory Services through Citizen Science" project, our focus will be on
enhancing the effectiveness, reach, and sustainability of our initiatives. The
following detailed steps outline our approach to strengthen the project and
ensure its ongoing success and impact:

9,1 Strengthening Facilitation of Citizen Scientists

Enhanced Support Systems: Continuing to build on the established WhatsApp
groups for each project location, providing a platform for real-time
communication, support, and community building among the citizen scientists.
This ensures that facilitators and the project team are readily available to assist,
guide, and troubleshoot any issues related to weather gadgets or the mobile
application, fostering a supportive environment that keeps the citizen scientists
motivated throughout the project lifecycle.

9.2 Data-Driven Approach for Regional Support

Weekly Regional Reports: Implementing a system for generating and sharing
weekly reports for each region, aimed at identifying and resolving any emerging
issues promptly. This approach not only keeps the farmers informed about their
contributions and the project's progress but also enhances the responsiveness
of the support system to their needs.

9.3 Continuous Improvement through Feedback

Mobile App Enhancement: Establishing a structured process for collecting
regular feedback from the farmers on the mobile app's functionality, usability,
and overall performance. This feedback is directly being communicated to the
development team for continuous improvement and updates, ensuring the app
remains user-friendly and effectively meets the farmers' needs.

9.4 Evaluating Training Impact

Post-Training Feedback Collection: Designing and implementing a mechanism
to collect feedback from farmers following training sessions. This will help assess
the effectiveness of the training, identify areas for improvement, and adjust
future sessions to better meet the needs of the participants.
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9.5 Impact Assessment

Impact Questionnaire Development: Creating a comprehensive questionnaire
to gauge the impact of the project on the farmers' practices, decision-making,
and overall resilience to climate variability. This tool will provide valuable insights
into the project's outcomes and inform future strategies.

9.6 Governance and Sustainability

Governance Plan Development: Drafting a detailed Governance Plan to ensure
the long-term sustainability of the ICAS. This plan will be developed in
consultation with stakeholders, ensuring that it reflects the needs and priorities
of all involved parties and lays out a clear framework for the project's continued
success.

Interaction with Public Sector Stakeholders: A critical addition to the project's
next steps involves deepening interactions with stakeholders in the public sector.
This will entail organizing consultative workshops with provincial government
organizations to explain the project concept and explore avenues for
collaboration. Developing collaborations with these organizations positions them
as beneficiaries of the project, leveraging their reach and influence to further the
project's objectives. Such partnerships are essential for integrating the project's
outputs into broader agricultural and climate resilience strategies, ensuring the
project's sustainability and alignment with governmental goals.

9.7 Enhancing Decision-Making Tools

Strengthening Backend Reporting: Improving the backend database and
reporting system to provide more detailed and actionable advisories. This
enhancement will support better decision-making for the farmers, particularly in
relation to irrigation practices, by providing them with timely and relevant
information.

9.8 Advisory Messages for Optimized Practices

Targeted Advisory Messages: Leveraging the mobile app to send customized
advisory messages to the citizen scientists. These messages will provide guidance
on irrigation practices and other key decisions, based on real-time data and
analysis, helping farmers optimize their resources and increase productivity.
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9.9 Expanding Participation

Increasing Citizen Scientist Numbers: Actively working to recruit more farmers
into the project as citizen scientists. This expansion will not only enrich the data
pool but also extend the project's benefits to a broader community, fostering
greater impact on agricultural practices and resilience across the regions.

By focusing on these key areas, the project aims to deepen its engagement with
the agricultural community, enhance the tools and support provided to the
farmers, and ensure the long-term sustainability and impact of the ICAS initiative.
Through continuous improvement, collaboration, and innovation, we are
committed to advancing our mission of transforming irrigation and climate
advisory services for the betterment of farmers and their resilience to climate
change.
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Annexures

B Annexure-I-Anemometer- Training Module .pdf

B Annexure-ll-Barometer- Training Module.pdf

B Annexure-lll-Rain Guage-Training Module.pdf

B Annexure-IV-Thermohygrometer-Training Module.pdf
B Annexure-V-User Manual - ICAS Application.pdf

B Annexure-VI-citizen_science_agreement.docx.pdf

B Annexure-VIl-Pre-training_performa.pdf

B Annexure VllI-handing_over_form.pdf
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https://drive.google.com/file/d/1_BPyNUucv1OVGUVosDCkAub-5Aln8l3a/view?usp=drive_link
https://drive.google.com/file/d/1NKwIhW1TZ9pTrDr6rz_RDDnrxoGosHJ3/view?usp=drive_link
https://drive.google.com/file/d/1rFoGb5N3HN0Ac0MQ8X6Zg4zbo2skjg0r/view?usp=drive_link
https://drive.google.com/file/d/1NNPwBw_7Wa9gg8815aWRavpdyoQN8-Ry/view?usp=drive_link
https://drive.google.com/file/d/1omFvnLdML3KZeNOlGbrHQaI28tYlCrVg/view?usp=drive_link
https://drive.google.com/file/d/1EoE9WbLyPJs6gDu-1OH-fU5D8fosURQz/view?usp=drive_link
https://drive.google.com/file/d/1JD1lwZk2bEU1ZP9LxQEKDrhtV2HQOYTp/view?usp=drive_link
https://drive.google.com/file/d/1Mztj5KsNxrZQvMjSTid0w3fzekVshzYr/view?usp=drive_link

