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1. INTRODUCTION 

Recent reports from the Food and Agriculture Organization (FAO) of the United 

Nations underscore the uneven water consumption by the agricultural sector, 

accounting for 90% of global water usage, with irrigation methods supporting 

around 40% of cultivated crops. This dependency on water-intensive practices 

presents a critical challenge to food security, particularly given the rapid growth of 

the global population. A pressing issue within the agricultural sector is the low Crop 

Water Productivity (CWP), which evaluates the yield per unit of water. Pakistan has 

experienced a concerning decline in water availability, which falls from 5600 

m3/capita to 1200 m3/capita due to an increase in population and climate change 

which results in a high evapotranspiration rate. This trend significantly affects 

Pakistan's agricultural landscape, which contributes 24% to the GDP and engages 

45% of the workforce. Particularly, Sindh Province which is an arid and semi-arid 

region deals with increasing water constraints due to factors like population growth, 

climate change, and inadequate water management practices, necessitating the 

improvement in water utilization. 

  
Evapotranspiration (ET), the combined process of soil water loss and plant 

transpiration, holds paramount importance in the hydrological cycle. Accurate ET 

estimation is necessary for efficient irrigation scheduling, water conservation, and 

increasing CWP. The integration of GIS and remote sensing technologies has 

revolutionized agricultural water management, providing spatially explicit insights 

into land properties, climatic dynamics, and crop health. This transformative 

approach empowers comprehensive regional assessment and monitoring of ET 

patterns, improves crop water productivity, and facilitates well-informed decision-

making for effective water allocation and crop planning. 
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Objective 
 
This study takes on added significance to the role of water in supporting agriculture 

and livelihoods in Sindh Province. The irregular rainfall and excessive groundwater 

extraction have exacerbated water scarcity, posing a significant threat to food 

production, economies, and overall well-being, and intensifying the vulnerability of 

communities to poverty and hunger. Precise estimation of evapotranspiration (ET), 

which gauges the water needs of plants, holds promise for efficient irrigation 

management, water optimization, waste reduction, and fostering sustainable 

agricultural practices. Notably, this study also delves into nature-based solutions, 

aiding communities in adapting to changing circumstances and bolstering climate 

resilience, while contributing to the mitigation of environmental challenges.  

 
By addressing gaps in our understanding of ET through tools like Geographic 

Information Systems (GIS) and remote sensing, this research furnishes crucial 

insights for identifying areas with water stress, evaluating efficiency, and devising 

strategies to enhance crop water productivity. Furthermore, this initiative aligns with 

key Sustainable Development Goals (SDGs), including Goal 1 (No Poverty), Goal 2 

(Zero Hunger), Goal 6 (Clean Water and Sanitation), and Goal 13 (Climate Action). 

 
Components And Expected Outcomes 
 
Component-1: Estimation of Evapotranspiration (ET) using Remote Sensing 
and GIS 

This component includes a Remote Sensing and Image Processing phase in which 

satellite imagery is acquired such as Landsat and Sentinel, covering Sindh Province's 

canal command areas. The obtained imagery will be preprocessed to remove 

atmosphere interferences and compute important vegetation indices including NDVI 

and EVI. This initial phase lays the groundwork for spatial analysis, offering detailed 

insights into evapotranspiration trends across the region's canal command zones. 

Landsat images will be downloaded from the EEFlux portal, applying the METRIC 
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technique within the Google Earth Engine, with a spatial resolution of 30m and a 

temporal resolution of 16 days. For the assessment of Reference Evapotranspiration 

(ETr), the Penman-Monteith equation is applied, assuming a grassland cover 

specifically tailored for Sindh Province's canal command areas. 

Outcome of Component 1: The outcome of this component is a comprehensive 

estimation of evapotranspiration (ET) achieved through the integration of remote 

sensing and GIS techniques. Facilitate the calculation of cumulative ETa for different 

crop development stages, thus yielding valuable insights into water consumption 

dynamics of key crops during distinct growth phases. This robust methodology 

generates a comprehensive understanding of ET patterns, enhancing our ability to 

address water management challenges in Sindh Province's agricultural landscape. 

 
Component-2: Analysis of Spatial and Temporal Variations in ET across 
Different Crops for Climate-Resilient Agriculture 

Incorporating multispectral remote sensing data, including satellite imagery, this 

phase forms the foundation for climate-resilient agriculture in Sindh Province. It 

entails land cover classification, focusing on nature-based solutions (NbS), which 

involves using natural processes and ecosystems to address various challenges, 

including those related to agriculture and climate resilience. In the context of land cover 

classification, identifying NbS would typically involve recognizing and mapping natural 

features such as forests, wetlands, or other ecosystems that play a crucial role in 

maintaining ecological balance and supporting sustainable agriculture. This requires a 

combination of spectral analysis, contextual information, ground truthing, and 

integration with climate data to accurately identify and incorporate nature-based 

solutions into the climate-resilient agriculture strategy. Employing image processing 

techniques, supervised and unsupervised classification methods, and some ground 

truthing will be done in the field to distinguish various crop types, natural vegetation, 

and other land cover categories, contributing to adaptation and mitigation 

strategies. 



 

Inception Report 

 

 

9 
 

 

Temporal Analysis and ET Variation for Adaptive Water Management: The 

collection of multiple satellite images, capturing diverse periods corresponding to 

distinct crop growth stages and seasonal shifts, is important for adaptive water 

management. By computing and contrasting evapotranspiration rates for each 

timeframe, the study will uncover temporal trends in ET patterns specific to different 

crop types. This analysis, considering NbS, will yield informative spatial maps 

depicting evapotranspiration changes across the study area for each crop type. 

 
 
Water Demand and Efficiency Assessment for Sustainable Practices: 

Cumulative evapotranspiration calculations for each crop type throughout the 

growing season will gauge total water demand, aligning with sustainability goals. The 

study will compare water consumption with crop yields, thereby evaluating water-

use efficiency and productivity. Regions exhibiting consistently high 

evapotranspiration rates across multiple crop types will be identified, signaling 

potential water stress, and highlighting the need for efficient water allocation 

practices. 

 
Temporal Variation and Ground Truth Validation for Informed Decision-

Making: Temporal ET pattern fluctuations for specific crop types will be examined, 

accounting for adaptation and mitigation considerations, encompassing planting 

dates, growth stages, and harvest times. Augmenting this analysis, ground-based 

data collection via field surveys and measurements will validate remotely sensed ET 

values, fostering informed decision-making and reinforcing climate adaptation 

strategies. 

Outcome of Component 2: The outcome of this component will yield a 

comprehensive understanding of evapotranspiration (ET) dynamics within the canal 

command areas of Sindh Province, through the integration of remote sensing, GIS, 

and climate-resilient agricultural practices. The interpretation of results will uncover 
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the implications of spatial and temporal ET variations, shaping water resource 

management and guiding crop planning through nature-based solutions. The 

outcomes of this component will empower stakeholders with knowledge to make 

informed decisions regarding water resource management, sustainable agricultural 

practices, and the strategic allocation of resources for a climate-resilient future. 

Component-3: Assessing Crop Water Productivity and Efficiency through 
Nature-Based Solutions (NbS) 
 
In this phase, data on crop yields will be meticulously gathered from field surveys, 

agricultural departments, and advanced remote sensing techniques, reflecting 

diverse variations across crop types and regions within Sindh Province. Connecting 

the spatially explicit evapotranspiration (ET) maps generated in component 1, the 

study will quantify water consumption for each crop type in Sindh Province through 

Nature-Based Solutions (NbS), various principles will be employed. Biodiversity 

conservation, agroecological approaches, soil health improvement, water harvesting, 

ecosystem service utilization, climate-resilient crop varieties, and precision agriculture 

will be integrated into the assessment. By leveraging these NbS principles, the study 

aims to intricately analyze crop yields obtained from field surveys and remote sensing 

alongside spatially explicit evapotranspiration maps, allowing for the precise calculation 

of Crop Water Productivity (CWP) for each crop type. These principles collectively 

address water efficiency and resilience within agricultural systems, contributing to a 

holistic understanding of water consumption patterns across diverse crops and regions 

in Sindh Province. By dividing crop yields by corresponding cumulative 

evapotranspiration values, the Crop Water Productivity (CWP) for each crop type will 

be precisely calculated, aligning with adaptation and mitigation strategies. 

 
Spatial Mapping of Efficiency and Identification of Inefficiencies: The spatial 

maps show the distribution of crop water productivity values throughout Sindh 

Province, offering insights into areas of elevated efficiency and regions where 

adaptation and mitigation efforts could be prioritized. Such observations may signify 

potential inefficiencies in water utilization or point to opportunities for optimized 
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agronomic practices, corresponding to nature, and agriculture. 

 
Comparative Assessment and Sustainable Performance: To evaluate the overall 

performance of diverse crops within Sindh Province, calculated CWP values will be 

compared against established benchmarks for water-use efficiency. This 

assessment, rooted in adaptation and mitigation principles, will not only highlight 

the efficiency of crop water usage but also underscore the significance of NbS in 

achieving sustainable agricultural outcomes. By quantifying the nexus between 

water consumption and crop productivity, the analysis contributes to the promotion 

of climate-resilient agriculture in the region. 

Outcome of Component 3: The outcome of this component will be a 

comprehensive evaluation of crop water productivity and efficiency across the canal 

command areas of Sindh Province, achieved through the integration of advanced 

remote sensing techniques and spatial analysis. Output will contribute essential 

knowledge for informed decision-making, fostering the alignment of water resource 

management with sustainable agricultural development and the broader goals of 

adaptation and mitigation in the face of climate change. 

Component-4: Identification of Climate-Resilient Water Use Zones 
 
Incorporating NbS and climate adaptation strategies, this phase merges the spatial 

insights obtained from the evapotranspiration (ET) analysis in Component 1 and the 

crop water productivity assessment in Component 3. By overlaying ET and crop 

water productivity maps, regions with synchronized high ET and high crop 

productivity will be identified, indicating efficient water use practices. Leveraging 

cluster analysis techniques, including k-means or hierarchical clustering, similar 

water use patterns and productivity levels will be grouped, forming clusters 

representing varying degrees of water use efficiency. 

 
Categorization and Delineation for Targeted Interventions: Drawing from 
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cluster analysis results, zones characterized by efficient water use practices will be 

defined and delineated. These spatial units will serve as the foundation for further 

analysis and targeted interventions, aligning with mitigation strategies. Thematic 

maps will show the identified efficient water use zones, offering a visual 

representation of regions where agricultural practices standardize with water 

conservation goals. 

 
Comparative Analysis and Best Practices: Aggregate statistics for each efficient 

water use zone, encompassing average crop water productivity, and 

evapotranspiration rates will be calculated. By comparing the characteristics of these 

zones with existing irrigation methods, land management approaches, and soil 

types, commonalities, and best practices will be identified. This analysis, rooted in 

NbS and climate adaptation principles, will shed light on strategies that enhance 

water use efficiency, fostering a climate-resilient agricultural landscape. 

Outcome of Component 4: The outcome of this component will yield a strategic 

delineation of climate-resilient water use zones across Sindh Province. By employing 

NbS and climate adaptation strategies, the study will identify regions characterized 

by the simultaneous occurrence of high evapotranspiration and crop productivity, 

indicating efficient water utilization. Comparative analysis of these zones with 

existing irrigation methods, land management strategies, and soil types will 

elucidate commonalities and best practices, contributing valuable insights for 

enhancing water use efficiency and promoting climate-resilient agricultural practices 

across the province. 

Component 5: Recommendations for Sustainable Water Management 
Practices 
 
This phase synthesizes research findings into actionable recommendations for 

sustainable water management practices. Drawing from the study's comprehensive 

insights, these recommendations encompass irrigation scheduling, crop selection, 
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and the integration of water-saving technologies. The success factors behind these 

strategies, spanning irrigation methods, crop choices, and soil conservation 

practices, will be elucidated, fostering climate-resilient agriculture. 

 
Capacity Building and Economic Considerations: The recommendations extend 

to capacity building, suggesting comprehensive training programs for farmers and 

agricultural extension workers. This NbS emphasizes enhancing their understanding 

of efficient water management practices and their implementation. 

 
Long-Term Benefits and Enhanced Resilience: Emphasizing adaptation and 

mitigation, the study highlights the enduring advantages of adopting sustainable 

water management practices. Beyond immediate gains, the recommendations 

underscore the resilience-building potential against climate variability and the 

alleviation of pressure on water resources. 

 
Outcome of component 5: The outcome of this component lies in evidence-based 

recommendations, informed by the combination of ET patterns, crop water 

productivity insights, and efficient water use zones, thus fostering a climate-resilient 

agricultural sector in Sindh Province. 

 
Component 6: Development of Dashboard for Sustainable Water 
Management 
 
In line with nature-based solutions and adaptation strategies, this component 

focuses on creating an IT-based dashboard using Geographic Information Systems 

(GIS) and user-friendly technologies. The dashboard will provide a user interface that 

integrates key findings from the study, offering an accessible and comprehensive 

view of evapotranspiration patterns, crop water productivity, climate adaptation 

strategies, and efficient water use zones. The dashboard will utilize the spatial and 

statistical analysis data generated throughout the project, including 

evapotranspiration maps, crop water productivity distributions, and efficient water 



 

Inception Report 

 

 

14 
 

 

use zones. Using QGIS or similar technology, the spatial data will be visually 

represented through interactive maps and charts, enhancing the ease of 

interpretation and decision-making for stakeholders. 

 
Outcome of Component 6: The IT-based dashboard will facilitate the dissemination 

of research outcomes to a broader audience, including farmers, agricultural 

extension workers, policymakers, and researchers. It will provide a platform to 

understand complex data, make informed decisions, and promote the adoption of 

NbS and efficient water management practices. 

 
Component-7: Knowledge Dissemination and Future Research 
 
Sharing Insights with the Scientific Community: Drawing from the study's 

comprehensive findings, this phase focuses on disseminating knowledge and setting 

directions for future research. Leveraging NbS and climate adaptation, the study will 

prepare an extensive final report with findings and recommendations. This report 

will encapsulate the holistic understanding of evapotranspiration patterns, crop 

water productivity, and efficient water use zones, emphasizing the integration of 

sustainable water management practices. Aligned with adaptation and mitigation 

principles, workshops will be organized to engage the scientific community. Through 

these platforms, research outcomes and methodologies will be shared, fostering 

dialogue and collaborative learning. Discussions will encompass the potential of NbS 

and climate change adaptation strategies in enhancing water management practices 

and building climate resilience within Sindh Province's agricultural sector. 

 
Future Research Endeavors: The phase will also pave the way for future research 

opportunities, further enriched by NbS and climate adaptation insights. One such 

direction involves the exploration of advanced modeling techniques, with a focus on 

enhancing predictive accuracy and precision. Additionally, the impact of climate 

change on crop water productivity will emerge as a critical area for investigation, 
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aligning with the broader goal of fostering adaptive and resilient agricultural 

systems. 

 
Outcome of component 7: Through the synthesis of research outcomes, 

dissemination to the scientific community, and the establishment of future research 

directions, this phase will yield a comprehensive understanding of sustainable water 

management practices. The outcome emphasis on NbS and climate adaptation 

strategies will contribute to informed decision-making, policy formulation, and the 

continuous advancement of water-efficient agriculture in Sindh Province. 

 
Figure 1.1 Flow Chart of the Project 
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2. APPROACH AND METHODOLOGY 
 
Methodology 
 
Crop Water Productivity (CWP) will be computed for wheat and rice crops during the 

Kharif and Rabi seasons. CWP is determined by the crop yield ratio (biomass per unit 

area or crop yield per unit area) to the quantity of water used per unit area, with 

measurements expressed in kg/m³. Extensive Crop Water Use (ETa) calculations will 

be conducted using remote sensing data, allowing for the measurement of crop 

water use over larger temporal and spatial scales through satellite data. Critical 

secondary data, including water availability at Canal inflows, cropping patterns, and 

satellite images, will support this analysis. 

  
Crop water productivity 
 
The crop water productivity is defined as the ratio of yield to water used. The CWP 

depends on various factors such as the water vapor pressure deficit of the 

atmosphere, irrigation, and soil fertility. CWP is often increased by any management 

factors that improve crop production since evapotranspiration is usually less 

reactive to these factors' changes than yield. To understand the relationship 

between water and food, CWP is essential. The CWP values for wheat and rice are 

estimated using Equation (1): 

 
 
 
Where: 
 
CWP stands for Crop Water Productivity (kg/m3), used for wheat and rice crops,  
y represents the yield (kg/m2), and  
Volume of water is the total amount of water applied per unit area (m3/m2). 
  

𝐶𝑊𝑃 =
𝑦

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟
       (1) 
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Datasets 
 
Crop data 

The crop data for this analysis will be sourced directly from the Irrigation 

Department, and Sindh statistical reports. This targeted approach ensures a more 

specific and hands-on acquisition of information related to various crops. The 

irrigation department will be actively engaged, fostering collaborative efforts to 

obtain detailed insights into crop-related data. Additionally, a ground-truthing 

survey will be conducted to validate and supplement the obtained data, further 

enhancing the reliability of the study through on-the-ground observations. This 

comprehensive methodology underscores the commitment to acquiring precise and 

firsthand information about the agricultural landscape, contributing to a more 

accurate analysis. 

 
Crop masks 

The crop mask can be defined as the spatial distribution of various crops, which plays 

a crucial role in agricultural assessments. The crop masks of Pakistan are developed 

through collaborative efforts involving the Food and Agriculture Organization (FAO), 

Pakistan's Space and Upper Atmosphere Research Commission (SUPARCO), and the 

United States Department of Agriculture (USDA). This joint initiative, conducted 

under the project "Agriculture Information System- Building Provincial Capacity in 

Pakistan for Crop Estimation, Forecasting, and Reporting based on the Integral Use 

of Remotely Sensed Data," utilized SPOT-5 Satellite imageries to create accurate and 

detailed representations of crop distribution. 

In the pursuit of ensuring precision and reliability, this study will acquire these crop 

masks directly from the concerned department. Moreover, a precise validation 

process will be implemented, involving on-the-ground assessments to correlate the 

obtained crop masks with real-world field conditions. This approach aims to enhance 

the accuracy of the analysis by cross-referencing satellite-derived information with 
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direct observations, contributing to a more comprehensive understanding of the 

agricultural landscape. 

Remotely Sensed Reference Evapotranspiration (ETr) 

For reference evapotranspiration (ETr) the assumption is made that the land is 

covered with grass or alfalfa, and subsequent calculations of evapotranspiration are 

performed. The focus of this research will center on the lower Indus Basin specifically 

on the right side of Indus in Sindh province, utilizing the Penman-Monteith method 

to derive values for reference evapotranspiration. Satellite-derived ETrf data, to be 

obtained from online sources (https://eeflux-level1.appspot.com/ ), will be 

processed using a GIS tool to compute the average evapotranspiration. The chosen 

methodology will be rooted in METRIC (Mapping Evapotranspiration at High 

Resolution with Internalized Calibration), operating within the Google Earth Engine 

system, offering a temporal resolution of 16 days and a spatial resolution of 30 

meters. 

 

The Penman-Monteith equation for the alfalfa crop reference will be employed in 

conjunction with EEFlux, incorporating the North American Land Data Assimilation 

System (NLDAS) for estimating reference ET (ETr). This integrated approach is used 

to enhance the accuracy and reliability of the reference evapotranspiration values. 
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This methodology will involve the utilization of Landsat imagery, coupled with the 

METRIC model and the calibration within EEFlux, to provide a comprehensive 

assessment of evapotranspiration dynamics in the studied region. The adoption of 

these advanced techniques in the future study not only aims to refine the spatial and 

temporal aspects of the analysis but also underscores the commitment to 

methodological precision for the quantification of reference evapotranspiration, 

thereby contributing to more informed hydrological assessments. 

 

Actual Evapotranspiration (ETa) 

EEFlux provides calibrated images that assign a value of ETr to each pixel, and the 

value Eta per day was calculated by multiplying ETr and potential Evapotranspiration 

ETo. EEFlux images were processed for the Rabi and Kharif seasons. Landsat images 

and crop masks extracted ETr of the wheat and rice crops. Cumulative ETa was 

calculated for different crop development phases, including Initial, Crop 

development, mid, and maturity stages, using Eq (2). 

𝐸𝑇𝑎 = 𝐸𝑇𝑟𝑓 × 𝐸𝑇𝑟 × 𝑁         (2) 
 
Where:  
 
ETrf represents the reference ET for a particular growth stage period. 
ETr is a daily reference ET for a certain number of days. 
N represents the number of days. 
ETr values of the required canal command area were taken from Ahmad (2004). 

 
Crop calendars 

The crop calendar differs for different regions and varies from crop to crop, such as 

wheat grown in Rabi. Crop calendars for the middle and lower Sindh regions were 

used to calculate actual evapotranspiration (ETa). The dates for the middle and lower 

parts are different for sowing and harvesting. The initial sowing stage in lower Sindh 

begins one month earlier than the middle Sindh. The Rabi season's wheat crop starts 
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in October and November, respectively, in the province's lower and upper parts. In 

contrast, cotton and rice crops are grown in the Kharif season starting from April. 

The crop calendars used in the study were adopted after an extensive literature 

review and by consulting agriculture scientists and researchers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.1 Methodological Flowchart for Calculating ET 
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Project Location  

This project will be undertaken within the canal command areas of the Right bank of 

the Indus in Sindh Province (Figure 2.2). The right side of Indus encompassing a wide 

array of agricultural landscapes, ranging from the lush plains adjacent to the Indus 

River to the mountain ranges in the west, offers a diverse representation of 

agricultural techniques and water management intricacies characteristic of semi-

arid regions. The project spans canal command areas of Pat Feeder, Desert Canal, 

Begari Canal, North-West Canal, Rice Canal, and Dadu Canal, capturing the nuances 

of soil compositions, land utilization, and crop choices. With its geographic span 

extending throughout the right side, the project ensures that its research findings 

are both comprehensive and specifically tailored to the unique characteristics of the 

region's canal command areas. 

Figure 2.2 Area of Interest 
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3. OVERVIEW OF THE INCEPTION PHASE ACTIVITIES 
 
The Inception Phase is a crucial stage in the project lifecycle, serving as the 

foundation for successful project execution. This phase involves a series of activities 

defining the project scope, objectives, and overall approach. Table 3.1 provides an 

overview of the Inception Phase activities, along with their timing, key deliverables, 

and milestones: 

 
The Inception Phase sets the stage for a successful project by ensuring a common 

understanding of objectives, key challenges, and requirements among team 

members and stakeholders. Successful completion of this phase lays the ground for 

a more effective and efficient execution in subsequent project phases. 

 
Table 3.1 Project Inception Phase Overview 

Overview of the Inception Phase 

Key Activities i. Basic Administration Setup 
ii. Team Discussions & Meetings 
iii. Desk review for data collection and Literature review 
iv. Survey Strategy & Planning 
v. Meetings with officials and experts (List attached in Table 3.2).  

Details of 
Conducted 
Activities 

● Establishment of basic administration setup for smooth project 
governance. Defining and implementing fundamental 
administrative elements that lay the groundwork for efficient 
project management. Creating communication channels, 
setting up project documentation repositories, and 
establishing initial project governance structures. Setting up 
the Team and assigned responsibilities.  

● Team discussions and meetings play a key role in aligning 
members with the project's objectives and planning. Meetings 
during the Inception Phase focused on establishing a shared 
understanding of the project scope, timeline, and resource 
requirements. 

● Desk review for primary and secondary collection and 
processing. Literature review to understand the geographical 
and socio-economic conditions of the study area. 
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● The technical team discussed various data collection 
techniques, considering factors such as scalability, accuracy, 
and resource efficiency. The discussion also focused on the 
survey strategy, ensuring the alignment with the project's 
objectives. Technical team briefings covered the integration of 
data collection mechanisms and the development of an IT-
based Dashboard, data security protocols, and quality 
assurance measures. 

● Meetings with officials, farmers, and experts are conducted to 
discuss crop patterns in the region. The focus is on 
understanding the average crop water productivity of major 
crops such as Wheat and Rice, evaluating the current water 
supply from canals, and determining the specific water 
requirements for these crops. These interactions aim to 
identify and select an appropriate pilot site for the project, 
ensuring a thorough assessment of agricultural conditions and 
effective water management in the targeted area. 

 Key Deliverables / 
Milestones 

Timeframe Completed/ Submitted 

Key Deliverables / 
Milestones 

1. Basic Administration 
Setup 

Week – 1 Completed 

2. Team Discussions, 
Desk review, Survey 
Strategy & Planning 

Week – 1 & 2 Completed 

3. Meetings with 
officials and experts 

Week – 2 & 3 Completed 

4. Inception Report 
Draft 

Week – 3 & 4 Submitted 
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Table 3.2 List of People Met/Consulted During The Inception Phase 

 

  

Name Designation Affiliation 

Mr. Zahid Hussain Shaikh Senior Water Resources 
Management Expert 

Sindh Flood Emergency 
Rehabilitation Project 
(Irrigation Component) 

Dr. Ali Asghar Mahesar  Deputy Director Environment  Sindh Irrigation Department  

Mr. Hizbullah Mangrio Sindh Climate Change 
Coordinator  

Sindh Irrigation and Drainage 
Authority (SIDA) 

Mr. Nisar Sehto  Executive Engineer (Shahbaz 
Division- Sehwan) 

Sindh Irrigation Department  

Mr. Asif Haider Shah Community Leader/ Farmer  Sehwan, District Jamshoro  

Dr. Kamran Jan Ansari  Director  US Pakistan Center for 
Advanced Studies in Water, 
Jamshoro  

Local Communities Farmers and Landlords Project Area 
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4. STAKEHOLDER ANALYSIS AND PARTNER MAPPING 
 
Stakeholder analysis and partner mapping are crucial components during the 

inception phase of the project, serving as fundamental tools for effective project 

planning and management. Stakeholder/Partner analysis involves identifying and 

assessing individuals, groups, experts, and organizations that have a key interest in 

the project or direct beneficiaries of the project. By understanding the importance 

of stakeholder analysis, the team identified and selected the key 

stakeholders/partners and arranged meetings & discussions for collaboration and 

project coordination as shown in Table 4.1.
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Table 4.1: Stakeholder Mapping 

Stakeholder/Partner Role and Responsibilities Interests Expectations Contribution 

Sindh Irrigation Department 
Incorporation of ET in water 
resource management, 
infrastructure development 

Efficient water use in 
agriculture 

Collaboration on ET-
based irrigation projects 

Data Collection Support, 
collaboration in water 
resource management and 
farmers awareness from 
project execution to 
implementation  

Local Community Direct impact on agricultural  
practices, engagement 

Sustainable livelihoods 
Community 
involvement, economic 
benefits 

Local knowledge, active 
participation in awareness  

Local Farmers 
Implementation of efficient  
irrigation practices  

Increased crop yield, 
resource efficiency 

Training on  Crop water 
productivity 
technologies 

Adoption of efficient 
agricultural practices, 
feedback on effectiveness 

Agricultural and Water  
Research Institution (US Pak 
Center for Advanced Studies 
in Water) 

Provide scientific guidance and 
support  

Advancement of 
agricultural/water 
knowledge 

Integration of findings 
into practices 

Scientific insights, research 
outcomes, technical 
support and trainings 
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5. KEY OUTCOME AND OUTPUTS OF THE PROJECT 
 
The key outcomes and outputs are defined in Table 5.1 that will shape the project's 

trajectory. Key outcomes represent the overall objectives or achievements that the 

project aims to bring about in its targeted area. These outcomes provide a strategic 

perspective, highlighting the broader impact and significance of the project. 

 
Table 5.1 Overview of Project Outcomes, Outputs, Activities, and Timeframes 
 

Outcome Title Output Title Activity Timeframe 
(quarters) 

Outcome 1:  
Increased 
perception and 
understanding of 
the tasks through 
the delivery of a 
detailed inception 
report 

Output 1: Production of an 
inception report document 
detailing the requirements 
and methodology for the 
pilot study, providing a clear 
roadmap for project 
execution.  

Activity 1: Conduct 
pre-pilot preparation 
tasks to gather 
essential information, 
define clear project 
goals, and outline the 
detailed work plan.  

 Q4, 2023 

Outcome 2: 
Understanding the 
dynamics of 
evapotranspiration 
(ET) and promoting 
climate-resilient 
agricultural 
practices involves 
the evaluation of 
crop water 
productivity, 
efficient irrigation 
water use, and 
delineation of 
climate-resilient 
water use zones 
across the Right 

Output 2.1: Acquisition of 
satellite imagery for Sindh 
Province's canal command 
areas, processed to rectify 
atmospheric interferences, 
cloud cover, and geometric 
distortions. 

Activity 2.1: Conduct 
remote sensing and 
image processing 
tasks to analyze 
satellite imagery. 

 Q1, 2024 

Output 2.2: Application of 
Landsat images and METRIC 
in Google Earth Engine for 
30m resolution, 16-day 
temporal processing, 
utilizing the Penman-
Monteith equation for alfalfa 
crop ETr, and integrating 
NLDAS for reference ET 
estimation. 

Activity 2.2: Process 
remotely sensed data 
of ET using Landsat 
images and METRIC in 
Google Earth Engine. 

 Q1, 2024 
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Bank of the Indus 
River in Sindh 
Province. 

Output 2.3: Evaluation of 
reference 
evapotranspiration (ETr) 
using the Penman-Monteith 
method, adapted for the 
canal command areas of 
Sindh Province. 

Activity 2.3: Calculate 
reference 
evapotranspiration 
(ETr) using the 
Penman-Monteith 
method, considering 
grassland cover. 

 Q1, 2024 

Output 2.4: Production of 
calibrated EEFlux images 
providing daily Eta values, 
enabling cumulative ETa 
calculations for wheat, and 
rice across different crop 
development stages. 

Activity 2.4: 
Determine actual 
evapotranspiration 
(ETa) through the 
multiplication of ETr 
and process images 
for Rabi and Kharif 
seasons. 

 Q1, 2024 

Output 2.5: Identification of 
temporal trends and 
generation of spatial maps of 
evapotranspiration changes 
for different crop types using 
Nature-based Solutions 
(NbS). 

Activity 2.5: Conduct 
temporal analysis and 
ET variation tasks for 
adaptive water 
management. 

 Q1, 2024 

Output 2.6: Application of 
statistical analyses (ANOVA 
or regression) to assess 
evapotranspiration rate 
differences among crop 
types, enhancing climate 
adaptation. 

Activity 2.6: Apply 
statistical insights and 
environmental 
factors for enhanced 
resilience. 

 Q1, 2024 

Output 2.7: Calculation of 
cumulative 
evapotranspiration for each 
crop to assess water-use 
efficiency and highlight 
regions requiring efficient 
water allocation practices. 

Activity 2.7: Assess 
water demand and 
efficiency for 
sustainable practices. 

Q1, 2024 & 
Q2, 2024 

Output 2.8: Identification of 
temporal evapotranspiration 
patterns for specific crops, 
validated through field 
surveys comparing remotely 
sensed ET values with 
ground-based data. 

Activity 2.8: Examine 
temporal variation 
and ground truth 
validation for 
informed decision-
making. 

 Q2, 2024 
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Output 2.9: Production of 
spatial maps of crop water 
productivity, identifying 
areas for enhanced 
efficiency and optimizing 
water use through 
sustainable agronomic 
practices. 

Activity 2.9: Conduct 
spatial mapping of 
efficiency and identify 
inefficiencies. 

 Q2, 2024 

Output 2.10: Comparative 
analysis of Crop Water 
Productivity (CWP) values 
against benchmarks, 
emphasizing the nexus 
between water consumption 
and crop productivity for 
climate-resilient practices. 

Activity 2.10: Perform 
a comparative 
assessment and 
evaluate sustainable 
performance. 

Q2, 2024 & 
Q3, 2024 

Output 2.11: Definition of 
zones with efficient water 
use practices through cluster 
analysis, forming the basis 
for targeted interventions 
aligned with mitigation 
strategies. 

Activity 2.11: 
Categorize and 
delineate zones for 
targeted 
interventions. 

 Q3, 2024 

Output 2.12: Calculation of 
aggregate statistics for 
efficient water use zones, 
comparing crop water 
productivity and 
evapotranspiration rates 
with irrigation methods and 
soil types. 

Activity 2.12: Perform 
comparative analysis 
and identify best 
practices. 

 Q3, 2024 

Outcome 3:  
Propose 
recommendations, 
development of 
web-based 
dashboard for 
effective 
dissemination, and 
establishing future 
research directions 
to enhance 
sustainable water 

Output 3.1: 
Recommendations for 
capacity building with 
training programs for 
farmers and extension 
workers, emphasizing 
economic considerations for 
potential cost savings and 
increased crop productivity.  

Activity 3.1: 
Implement capacity 
building and 
economic 
considerations. 

 Q3, 2024 
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management 
practices. 

Output 3.2: Emphasis on the 
advantages of sustainable 
water management, 
highlighting resilience 
against climate variability in 
a comprehensive report. 

Activity 3.2: Explore 
long-term benefits 
and enhance 
resilience. 

 Q3, 2024 & 
Q4, 2024 

Output 3.3: Development of 
a Web-based dashboard 
with GIS, aligning with NbS 
and adaptation strategies.  

Activity 3.3: Design 
and develop the IT-
based dashboard. 
  

 Q4, 2024 

Output 3.4: Utilization of 
project-generated spatial 
and statistical data for an 
interactive dashboard, 
integrating 
evapotranspiration maps, 
crop water productivity 
distributions, and efficient 
water use zones. 

Activity 3.4: Integrate 
spatial and statistical 
analysis data for the 
dashboard. 

 Q4, 2024 

Output 3.5: Spreading of 
knowledge and guidance for 
future research through an 
extensive final report, using 
NbS and climate adaptation. 

Activity 3.5: Share 
insights with the 
scientific community. 
  

Q4, 2024 & 
Q1, 2025 

Output 3.6: Sharing research 
outcomes and 
methodologies aligned with 
adaptation and mitigation 
principles for fostering 
collaborative learning in the 
scientific community. 

Activity 3.6: Foster 
collaborative learning 
for future research. 

Q4, 2024 & 
Q1, 2025 
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Monitoring And Evaluations 
 
We developed a comprehensive plan outlining the monitoring and evaluation of 

project outcomes, outputs, and activities. This plan includes regular reporting to the 

iCARE Innovation Fund and the maintenance of accurate and complete data records. 

The Monitoring and Evaluation (M&E) plan for the project encompasses a systematic 

approach to assess and track the outcomes, outputs, and activities. The plan includes 

monthly progress reports from the AIT to ADPC, covering output/deliverables 

updates, key challenges, and resolution actions. If any issues arise, we will work 

together with ADPC to figure out a plan to get things back the project on track. 

 
Furthermore, our plan underlines listed record-keeping and data management, 

essential for informed decision-making, notably within the context of our activities in 

a project area in the Sindh province of Pakistan. In the Table 5.2  a detailed overview 

of key performance indicators and achievements in the implementation of proposed 

climate-resilient solutions and training activities under the project.
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Table 5.2: Performance Indicators And Achievements 
 

Indicator 
Description 

Indicator definition Target 
Data Collection 

Method 
Data Collection 

Source 

Data 
Collection 
Frequency 

Position 
Responsible 

for Collection 
Government Agencies and 
Citizens with Access to 
Climate-Resilient Solutions 
Tested under the Project 

Number of government agencies 
and citizens who have access to 
climate-resilient solutions tested 
under the project 

10 Consultation 
workshops and 
meetings 

Sindh Irrigation 
Department (SID), 
Farmers, 
Landowners 

As required Technical Lead 

Number of People Trained (In 
Person) 

Number of individuals trained in 
person, categorized by sex, 
region, topic, year, and participant 
category 

5 (SID), 
10 
(Farmers, 
Landown
ers) 
               

Conducting Training 
Sessions and 
Maintaining 
Participant Records 

Sindh Irrigation 
Department (SID) 
Officers, Farmers, 
and Landowners 

Depending 
on 
Availability 

Technical Team, 
National 
Coordinator, 
Admin Support 

Number of People Trained 
(Online) 

Number of individuals trained 
online, categorized by sex, region, 
topic, year, and participant 
category. 

10 (SID), 
25 
(Farmers, 
Landown
ers) 

Utilizing Online 
Training Platforms 
and Maintaining 
Participant Records 

SID and farmers 
and landowners 
from different 
districts on the 
Right Bank of Indus 

Depending 
on 
Availability 

Technical Team, 
National 
Coordinator, 
Admin Support 
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Number of Knowledge 
Products Provided 

Number of knowledge products 
provided, categorized by type, 
theme, and region 

5 (SID), 
10 
(Farmers, 
Landown
ers) 
  

Development of 
knowledge products 
by data analysis and 
ground truthing 

EEFLUX, Landsat 8-
9 data, field survey 

As required Technical Team 

Number of People / 
Organizations Provided with 
Knowledge Products 

Number of people/organizations 
provided with knowledge 
products, categorized by recipient 
category, type, region, and theme 

25 (SID, 
Landown
ers, 
Farmers) 

Training on Web-
Based Water 
Management 
dashboard 

Sindh Irrigation 
Department (SID), 
Data Center at 
Sindh Resilience 
Project, Technical 
Team, National 
Coordinator 

As required Technical Team, 
National 
Coordinator 



 

Inception Report 

 

 

34 
 

 

Number of Events Supported Number of events supported, 
categorized by type, year, theme, 
and region 

2 
(Stakehol
der 
Meetings)
, 1 
(Training 
Worksho
p), 1 
(Training 
Session) 
  

Two Stakeholder 
Meetings (Inception 
Phase) 
One Stakeholder 
Training on Climate 
Change and Water 
Resources 
Management 
Workshop (Final 
Report) 
One Training Session 
for Stakeholders 
(During Project 
Closure) 

Stakeholders, 
Sindh Irrigation 
Department, Local 
Support Staff 

As required Technical Team, 
National 
Coordinator, 
Admin Support, 
Local Support 
Staff 

Number of People 
Participating in Supported 
Events 

Number of people participating in 
supported events, categorized by 
participant category, sex, year, 
theme, and region 

50 in 
total 

Recording Event 
Attendance 

Sindh Irrigation 
Department, Data 
Center at Sindh 
Resilience Project, 
Farmers, and 
Landowners from 
Right Bank of Indus 
River in Sindh 

As required Technical Team, 
National 
Coordinator, 
Admin Support, 
Local Support 
Staff 
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6. PROJECT MANAGEMENT AND OVERSIGHT 
 
Table 6.1: Project Team Roles and Responsibilities 
 

Names and Role Responsibility 

Dr. Willem Van Deursen 
Senior Advisor - AIT 

Overall guidance and advisory role, review of 
technical reports 

Dr. Yann Chemin 
IWRM Expert 

Overall guidance and technical input in water 
resource management related to relation 
between water management and 
evapotranspiration and review and advise in 
technical reports 

Dr. Mongkol Ekpanyapong 
Application Development Expert 

Advisory for the development of Web-based 
portal and data management. Assistance in 
the design and development of User 
Interface. 

Mr. Furqan Ali Shaikh 
Lead AdpatX Hub - AIT 

Overall lead the project team and oversee all 
necessary arrangements and coordination for 
a seamless and effective progress. Monitor all 
the technical and financial progress of the 
project according to the contract. 
Coordination with all stakeholders during the 
project. 

Mr. Suhail Ahmed, Hydrologist 
 

Oversee the technical progress of the project, 
ensuring the timely delivery of crucial 
milestones in accordance with the established 
schedule and maintaining a high standard of 
quality assurance throughout the process. 
Key trainer for local training and workshops. 

Mr. Zafarullah Memon 
National Coordinator  

Oversee all the activities in Pakistan and 
responsible for all the logistical arrangements 
for field visits, trainings and workshops in 
Pakistan  
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Mr. Hamza Islam 
Remote Sensing and GIS Specialist 

Process and analyze Evapotranspiration (ET) 
data by using advanced Geographic 
Information System techniques and prepare 
the results. Facilitate local trainings and 
workshops in the study area. 

Mr. Saddam Hussain 
Field Coordinator 

Facilitate farmers and other stakeholders of 
the pilot site in the Lower Indus (Sehwan, 
Sindh). 

Mr. Salman Khan 
GIS/Agriculture Engineer 

Process and analyze Evapotranspiration (ET) 
data by using advanced Geographic 
Information System techniques and prepare 
the results. Facilitate local trainings and 
workshops in the study area. Provide support 
in technical writing. 

Mr. Waqar Memon 
Research Officer 

Responsible for delivering the developed 
Web-based system and collecting farmer 
feedback. 

Ms. Seemab Sabir 
GIS Officer 

Coordinate with participating farmers and 
data processing for web-based platform. 
Coordinate with other stakeholder farmers 
for wider dissemination of platform to 
vulnerable communities surrounding the 
project area. 

Mr. Tanzeel Ahmed, 
Technical Expert ICT/ Application Development 

Responsible for the development of web-
interface, dashboard, database, and 
algorithm for data validation 

Ms. Nadia Mohammed Ali 
Strategy and Finance Lead 

Lead, oversee financial operations, strategic 
planning for the project. Crafting impactful 
materials for the project to share with 
stakeholders and ADPC. 

Ms. Thitichaya Poungsub 
Admin Officer 

Responsible for maintaining all records of the 
project including technical and financial 
progress. Maintain the record according to 
the requirements of project agreement. 
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Anticipated Risks And Mitigation 

1. Floods (Monsoon 2024 will start from July 2024 onwards) 

Mitigation: Will try to complete the survey of ground truthing and data collection 

from the field before the monsoon period (July to September 2024) to avoid delays 

and potential damages. The National coordinator will be responsible for the timely 

completion of the fieldwork. 

2. Security (During the Survey some areas might be not accessible for data 

collection due to some security concerns) 

Mitigation: Over the past five years, we have established positive affiliations with the 

Irrigation Department, Government of Sindh. Considering our ongoing partnership, 

we intend to formally request their collaboration and assistance in ensuring security 

measures during the survey. The National Coordinator will directly work with local 

authorities such as the Irrigation Department, Police, and other relevant departments 

for security. 

3. Data Scarcity (Availability of real-time data might be challenging from the 

government departments) 

Mitigation: Most of our data is sourced from open channels, and for government-

related data, we plan to establish consistent communication channels with the 

relevant departments. This initiative aims to optimize the process of sharing data in a 

streamlined and efficient manner. The Technical Team will coordinate with the 

Irrigation Department for available data during the project. 
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7. ANNEXURES 

Annexure-I: Result Framework 
 

LEVEL EXPECTED RESULT INDICATORS BASELINE TARGET 

Outcome 1:  Increased perception and understanding of the tasks through the delivery of a detailed inception report 

Output 1: Production of an inception 
report document detailing the 
requirements and methodology for the 
pilot study, providing a clear roadmap for 
project execution. 

Stakeholders and decision-makers are 
actively engaged in the project, 
providing valuable insights and support 
during the inception phase 

Stakeholder Satisfaction: Assess 
stakeholder feedback on engagement 
satisfaction and address expectations. 
Decision-Maker Support: Quantify support 
through documented actions and 
contributions to project planning. 

0 10 

Outcome 2: Understanding the dynamics of evapotranspiration (ET) and promoting climate-resilient agricultural practices involves the 
evaluation of crop water productivity, efficient irrigation water use, and delineation of climate-resilient water use zones across the Right Bank 
of the Indus River in Sindh Province. 

Output 2.1: Acquisition of satellite 
imagery for Sindh Province's canal 
command areas, processed to rectify 
atmospheric interferences, cloud cover, 
and geometric distortions. 

Decision-makers and water resource 
managers have access to accurate and 
timely information on 
evapotranspiration patterns, and 
advancement in effective water 

Information Accessibility: Percentage 
increase in decision-makers and water 
resource managers' access to 
evapotranspiration data. 
Advancements in Water Resource 

0   
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Output 2.2: Application of Landsat 
images and METRIC in Google Earth 
Engine for 30m resolution, 16-day 
temporal processing, utilizing the 
Penman-Monteith equation for alfalfa 
crop ETr, and integrating NLDAS for 
reference ET estimation. 

resource planning. Planning: Documented instances of 
improved water resource planning directly 
influenced by provided evapotranspiration 
information. 

0   

Output 2.3: Evaluation of reference 
evapotranspiration (ETr) using the 
Penman-Monteith method, adapted for 
the canal command areas of Sindh 
Province. 

0   

Output 2.4: Production of calibrated 
EEFlux images providing daily Eta values, 
enabling cumulative ETa calculations for 
wheat, and rice across different crop 
development stages. 

0   

Output 2.5: Identification of temporal 
trends and generation of spatial maps of 
evapotranspiration changes for different 
crop types using Nature-based Solutions 
(NbS). 

Agriculture/Irrigation stakeholders will 
be suggested to adopt climate-resilient 
practices based on the understanding 
of spatial and temporal variations in 
evapotranspiration, leading to 

Climate-Resilient Practices Adoption: 
Percentage of agriculture/irrigation 
stakeholders recommended and adopted 
climate-resilient practices. 
Water-Use Efficiency Improvement: 

0  10 
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Output 2.6: Application of statistical 
analyses (ANOVA or regression) to 
assess evapotranspiration rate 
differences among crop types, 
enhancing climate adaptation. 

improved water-use efficiency. Quantifiable improvement in water-use 
efficiency resulting from the adoption of 
suggested climate-resilient practices by 
stakeholders. 

0  10 

Output 2.7: Calculation of cumulative 
evapotranspiration for each crop to 
assess water-use efficiency and highlight 
regions requiring efficient water 
allocation practices. 

0  10 

Output 2.8: Identification of temporal 
evapotranspiration patterns for specific 
crops, validated through field surveys 
comparing remotely sensed ET values 
with ground-based data. 

0  10 

Output 2.9: Production of spatial maps 
of crop water productivity, identifying 
areas for enhanced efficiency and 
optimizing water use through sustainable 
agronomic practices. 

The government and citizens in the 
project area have improved access and 
awareness of tested solutions for 
enhancing crop water productivity. 

Access Improvement: Increase in the 
number of government and citizen 
stakeholders with improved access to tested 
solutions for enhancing crop water 
productivity. 

0  150 
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Output 2.10: Comparative analysis of 
Crop Water Productivity (CWP) values 
against benchmarks, emphasizing the 
nexus between water consumption and 
crop productivity for climate-resilient 
practices. 

Awareness Enhancement: Percentage rise 
in awareness levels among government and 
citizens regarding the tested solutions. 

0  150 

Output 2.11: Definition of zones with 
efficient water use practices through 
cluster analysis, forming the basis for 
targeted interventions aligned with 
mitigation strategies. 

Government and local authorities 
implement policies and interventions in 
identified climate-resilient water use 
zones, leading to enhanced water use 
efficiency and sustainable agricultural 
practices. 

Policy Implementation: Percentage of 
identified climate-resilient water use zones 
where government and local authorities 
have implemented policies and 
interventions for sustainable agricultural 
practices. 
Enhanced Water Use Efficiency: 
Quantifiable improvement in water use 
efficiency resulting from the implemented 
policies and interventions in the identified 
climate-resilient water use zones. 

0     150 

Outcome 3:  Propose recommendations, development of web-based dashboard for effective dissemination, and establishing future research 
directions to enhance sustainable water management practices. 
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Output 3.1: Recommendations for 
capacity building with training programs 
for farmers and extension workers, 
emphasizing economic considerations 
for potential cost savings and increased 
crop productivity.  

Governments and citizens actively 
engage with and adopt sustainable 
water management practices based on 
project recommendations. 

Active Engagement: Number of instances 
where governments and citizens actively 
participate in discussions, workshops, or 
programs related to sustainable water 
management practices. 
Adoption of Practices: Percentage increase 
in the adoption rate of sustainable water 
management practices by both 
governments and citizens based on project 
recommendations. 

0  25 

Output 3.2: Emphasis on the advantages 
of sustainable water management, 
highlighting resilience against climate 
variability in a comprehensive report. 

0  150 

Output 3.3: Development of a Web-
based dashboard with GIS, aligning with 
NbS and adaptation strategies.  

Governments have access to a user-
friendly dashboard for monitoring and 
decision-making in sustainable water 
management. 

Dashboard Accessibility: Percentage of 
government entities with access to the user-
friendly dashboard for monitoring and 
decision-making in sustainable water 
management. 
Decision-Making Enhancement: Efficiency 
and effectiveness of government decision-
making processes related to sustainable 
water management facilitated by the 
dashboard. 

0  25 

Output 3.4: Utilization of project-
generated spatial and statistical data for 
an interactive dashboard, integrating 
evapotranspiration maps, crop water 
productivity distributions, and efficient 
water use zones. 

0  150 
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Output 3.5: Spreading of knowledge and 
guidance for future research through an 
extensive final report, using NbS and 
climate adaptation. 

Governments actively integrate project 
findings into policy formulation for 
sustainable water management 
practices. 

Integration into Policy: Number of 
instances where government policies 
explicitly incorporate project findings for 
sustainable water management practices. 
  
Policy Formulation Engagement: Level of 
active engagement demonstrated by 
government officials in integrating project 
findings into the formulation of policies for 
sustainable water management. 

0  150 

Output 3.6: Sharing research outcomes 
and methodologies aligned with 
adaptation and mitigation principles for 
fostering collaborative learning in the 
scientific community. 

0  150 
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Annexure-II: Presentation from the Inception Meeting.   
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Annexure-III: Updated Work Plan  
 

Activity 
2023 2024 2025 

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB 

Pre-Pilot Preparation / Inception Phase                

Component-1: Estimation of 
Evapotranspiration (ET) using Remote 
Sensing and GIS 

               

Component-2: Analysis of Spatial and 
Temporal Variations in ET across Different 
Crops for Climate-Resilient Agriculture 

               

Component-3: Assessing Crop Water 
Productivity and Efficiency through Nature-
Based Solutions (NbS) 

               

Component-4: Identification of Climate-
Resilient Water Use Zones 

               

Component-5: Recommendations for 
Sustainable Water Management Practices 

               

Component-6: Development of Dashboard 
for Sustainable Water Management 
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Activity 
2023 2024 2025 

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB 

Component-7: Knowledge Dissemination 
and Future Research 
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Annexure-IV: Updated Budget 
 

SECTION I – BUDGET AND DISBURSEMENT 

 
Summary Budget 
      

COST COMPONENT COST (US$) % 

Remuneration (Maximum 40% of the total sum requested 
from ADPC) 

$39,250.00 39.39% 

Reimbursable Expenses $60,388.00 60.61% 

Total $99,638.00 100.00% 

  
Disbursement Arrangement 
 
The total budget for this Agreement is USD 99,638.00 as shown above. The payment will be made 

in four installments: 

 
● 10% of Agreement value equivalent to USD 9,963.80 upon signing of Agreement and 

submission of Project Inception Report acceptable to ADPC. 
● 20% of Agreement value equivalent to USD 19,927.60 upon submission of First Output 

Report includes result of estimation and analysis of Spatial and Temporal Variations in ET 
across different crops for climate-resilient agriculture and assessing Crop Water 
Productivity (CWP) acceptable to ADPC. 

● 20% of agreement value [equivalent to USD 19,927.60 upon development of (i) web-
dashboard to visualize the collected and analyzed the data, reported crop water 
productivity analysis and (ii) guidelines of dashboard. 

● The final payment, 50% of Agreement value [equivalent to USD 49,819 upon (i) successful 
training of the relevant government officials, (ii) onboarding of government officials and 
citizens, and (iii) the Final Project report by 15 January 2025. 

 
 
 



 

 

 


