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	[bookmark: _Hlk499285563]Notes to accredited entities on the use of the SAP funding proposal template
	
	
	

	· The Simplified Approval Process Pilot Scheme (SAP) supports projects and programmes with a GCF contribution of up to USD 25 million with minimal to no environmental and social risks. Projects and programmes are eligible for SAP if they are ready for scaling up and have the potential for transformation, promoting a paradigm shift to low-emission and climate-resilient development.
· This template is for the SAP funding proposals and is different from the funding proposal template under the standard project and programme cycle. Distinctive features of the SAP funding proposal template are:
· Simpler documents: key documents have been simplified, and presented in a single, up-front list;
· Fewer pages: A shorter form with significantly fewer pages. The total length of funding proposals should not exceed 20 pages, annexes can be used to provide details as necessary; 
· Easier form-filling: fewer questions and clearer guidance allows more concise and succinct responses for each sub-section, avoiding duplication of information.
· Accredited entities can either directly incorporate information into this proposal, or provide summary information in the proposal with cross-reference to other funding proposal documents such as project appraisal document, pre-feasibility studies, term sheet, legal due diligence report, etc.
· Submitted SAP Pilot Scheme funding proposals will be disclosed simultaneously with submission to the Board, subject to the redaction of any information which may not be disclosed pursuant to the GCF Information Disclosure Policy.
· For more information on how to develop Funding Proposals under the SAP please refer to the Simplified Approval Process (SAP) Funding proposal guidelines.  




Please submit the completed form through the GCF Digital Proposal Submission Platform (DPS)[footnoteRef:2] [2:  See the DPS user guide for further information on how to access and submit proposals. ] 

	A. [bookmark: _Hlk499285878]PROJECT/PROGRAMME SUMMARY 

	A.1. Has this FP been submitted as a SAP CN before?
	Yes  ☐     No ☒

	A.2. Is the Environmental and Social Safeguards Category C or I-3?
	Yes  ☒     No ☐

	A.3. Project or programme
	Indicate whether this FP refers to a combination of several projects (programme) or one project. 
☒ Project
☐ Programme

	A.4. Public or private sector
	☒ Public sector
☐ Private sector
	A.5. RfP
	Not applicable 

	A.6. Result area(s)
	Check the applicable GCF result area(s) that the overall proposed project/programme targets. For each checked result area(s), indicate the estimated percentage of GCF and Co-financers’ budget devoted to it. The total of the percentages when summed should be 100% for GCF and Co-financers’ contribution respectively.

	
	
	GCF Contribution
	Co-financers’ contribution[footnoteRef:3] [3:  Co-financer’s contribution means the financial resources required, whether Public Finance or Private Finance, in addition to the GCF contribution (i.e. GCF financial resources requested by the Accredited Entity) to implement the project or programme described in the funding proposal.] 


	
	Mitigation total
	Enter number %
	Enter number %

	
	☐ Energy generation and access
	Enter number %
	Enter number %

	
	☐ Low emission transport
	Enter number %
	Enter number %

	
	☐ Buildings, cities and industries and appliances
	Enter number %
	Enter number %

	
	☐ Forestry and land use
	Enter number %
	Enter number %

	
	Adaptation total
	Enter number %
	Enter number %

	
	☒ Most vulnerable people and communities
	16 % %
	20%  %

	
	☒ Health and well-being, and food and water security
	16% %
	20% %

	
	☒ Infrastructure and built environment 
	15% %
	13% %

	
	☐ Ecosystem and ecosystem services
	Enter number %
	Enter number %

	A.7.1. Expected mitigation outcome

(Core indicator 1: GHG emissions reduced, avoided or removed / sequestered)
	N/A
	A.7.2 Expected adaptation outcome

(Core indicator 2: direct and indirect beneficiaries reached)
	 217.3 Million

	
	
	
	71.8 Million[footnoteRef:4] Direct Beneficiaries  [4:  Rentschler, Jun & Salhab, Melda. (2020). People in Harm's Way Flood Exposure and Poverty in 189 Countries. World Bank Working Paper. 10.1596/1813-9450-9447.] 


The number of people at high risk of flooding in Pakistan based on a 2020 estimate by the World Bank and largely confirmed by the >33M affected by the 2022 flood season.
	145.5 Million Indirect Beneficiaries[footnoteRef:5]  [5:  Based on a definition of indirect beneficiaries as ‘Not targeted and low intensity benefits’] 


Estimated people affected by the FTS but residing in medium or low flood risk areas


	
	
	
	30.5%
	59.5%

	A.8.1. Total investment (GCF + co-finance[footnoteRef:6]) [6:  Refer to the Policy on Co-financing of the GCF.] 

	Amount:  53.6 Million USD

	A.8.2 Total GCF funding requested (max USD 25M)
	Amount:25 Million USD

	A.9. Type of financial instrument requested for the GCF funding
	Mark all that apply.
☒ Grant     ☐ Loan[footnoteRef:7]     ☐ Equity     ☐ Guarantees     ☐ Others:   [7:  Senior loans and subordinated loans.] 


	A.10. Implementation period (months)
	36 Months
	A.11. Total project/ programme lifespan (years)
	15 years

	A.12. Expected date of internal approval
	The date that the Accredited Entity obtained/will obtain its own approval to implement the project/ programme, if available 

12/1/2025
	A.13. Has Readiness or PPF support been used to prepare this FP?
	Yes ☐    No ☒

	A.14. Is this FP included in the entity work programme?

	Yes ☐    No ☒
	A.15. Is this FP included in the country programme?
	Yes ☐    No ☒

	A.16. Executing Entity information
	Executing Entity (EE):
The Ministry of Water Resources (MoWR) is proposed as the Executing Entity for this project. As the federal ministry responsible for overseeing all water-related issues in Pakistan, MoWR has extensive expertise and jurisdiction in this domain. It manages multiple key departments, including:
i. Indus River System Authority (IRSA) 
ii. Water and Power Development Authority (WAPDA)
iii. Federal Flood Commission (FFC) 
iv. Pakistan Council of Research in Water Resources (PCRWR)
Each of these departments have different roles and responsibilities related to managing water resources, distributing water among provinces, monitoring water levels in rivers, issuing early flood warnings and taking precautionary actions to mitigate flooding risks.
Federal Flood Commission (FFC), MoWR, being a central entity for disaster preparedness, took the initiative and has prepared a holistic master National Flood Protection Plan which includes the installation of flood telemetry network with the support from Asian Development Bank. The ministry has already identified suitable locations for the installation of telemetry stations and has nominated WAPDA to oversee the implementation of this work. Given its federal mandate, existing technical knowledge, and preparedness through the master plan, MoWR is ideally positioned as the most suitable EE for the successful execution of this project. The stations installation and management will be there responsibility and will be responsible for the operations after the exit of GCF and KOICA.
Co–Executing Entity (Co-EE)
The Korean International Cooperation Agency (KOICA) will serve as the Co-Executing Entity (Co-EE) for this project. KOICA is already engaged with the government on water management projects including water quality monitoring, enhancing water and sanitation services in Pakistan and sustainable groundwater treatment projects. With these ongoing projects and close engagement with public entities responsible for water resource management, KOICA will support the Ministry of Water Resources (MoWR) in the installation of the AI-integrated flood telemetry network by providing funding specifically for the AI integration component. GGGI will partner with Google through their AVPN platform and, through funding from KOICA, to integrate Korean AI-development experts[footnoteRef:8] and WRM experts to build robust partnerships in WRM service delivery, ensuring advanced technical expertise in the project's execution. This aligns with KOICA's mission to promote international cooperation by implementing projects that build stronger relationships and mutual exchanges between the Government of the Republic of Korea and developing countries, enhancing global collaboration in critical areas like disaster risk reduction and climate resilience.  [8:  https://www.dabeeo.com/] 



	A.17. Scalability and potential for transformation (max. 100 words)

	Provide a brief description of how the proposed project/programme will scale-up the previous initiatives/activities financed by the Global Environmental Facility, Adaptation Fund, Climate Investment Funds or others and how it will promote paradigm shift to low-emission and climate-resilient development.

A flood telemetry system has already been implemented in Pakistan on a limited scale, with 44 remote stations currently installed across Khyber Pakhtunkhwa (KP), Azad Jammu and Kashmir, and Punjab. The Hydrology and Research (H&R) Directorate, under the HRM Division of Water and Power Development Authority (WAPDA), operates and maintains this network, which covers key catchment areas in Punjab, AJ&K, and KP.[footnoteRef:9] These stations were installed  under the "Flood Protection Sector Project" Phases I and II, co-financed by the Government of Pakistan and the Asian Development Bank.[footnoteRef:10] The Phase-I ended in 1998 and Phase-II completed in 2007. [9: Pakistan National Master Plan for Flood Telemetry Network, August 2023, Ministry of Water Resources, GOP.]  [10:  https://ffc.gov.pk/completed-projects/] 

The H&R Directorate is gradually expanding and upgrading the existing flood telemetry network. Currently, all flood telemetry stations are being enhanced into comprehensive stations by integrating meteorological sensors. This upgrade allows for more detailed hydro-meteorological data collection from rivers and catchments. These upgrades are already underway on the Neelum River in AJ&K, the Kabul, Swat, and Chitral Rivers in KP, and the Indus River at Besham, with funding from various agencies. This expansion will continue under the National Flood Telemetry Master Plan, which aims to establish a robust telemetry network throughout the country. A detailed hydrological mapping was carried out as a result of which locations for   707 stations were identified countrywide. The plan also identified 443 high priority stations to be installed on priority basis. 
Following the devastating floods of 2022, the World Bank launched the 'Integrated Flood Resilience and Adaptation Project' to support the Government of Pakistan in its reconstruction efforts. This project focused on improving livelihoods, restoring essential services, and enhancing flood risk protection in communities affected by the floods. One key component of the project was to enhance the Pakistan Meteorological Department’s (PMD) capacity to generate and utilize hydro-meteorological data for informed decision-making. Currently, PMD's coverage is limited in regions such as Balochistan, but the project will improve coverage, flood forecasting capabilities, and early warning systems nationwide. Activities under this component include the modernization of observation networks, upgrading data management systems, enhancing forecasting processes, and boosting climate service delivery, including the solarization of PMD facilities.[footnoteRef:11] [11:  Integrated Flood Resilience and Adaptation Project, Project appraisal document, May 2023, The World bank] 

In addition, WWF-Pakistan, in collaboration with the Ghulam Ishaq Khan Institute of Engineering (GIKI) in KP, has installed an (artificial intelligence) AI-powered "Flood Early Warning Detection System" as part of the "Ecological Restoration of Flood-Affected Areas" project in the Swat District. The system employs cameras, sensors, and water gauges to monitor water levels and flow rates in the River Swat. The collected data is analyzed using AI, alerting local administrations and relevant departments to potential flood risks, which enhances disaster preparedness and reduces damage.[footnoteRef:12] [12:  https://thefridaytimes.com/15-Oct-2024/swat-gets-ai-powered-flood-early-warning-system] 

The "Scaling-up of Glacial Lake Outburst Flood (GLOF) Risk Reduction in Northern Pakistan" project (2017-2024) is another key initiative that combines the construction of engineering structures (such as dams and spillways) with the development of disaster management policies, weather monitoring stations, hydrological modeling, and early warning systems. This multi-faceted approach improves flood risk management and builds capacity for rapid responses to flood events.[footnoteRef:13] 250 engineering structures will be built including dams, spill ways and drainage system. Other target interventions under the project include, installation of Early Warning System in 24 valleys, construction of 240 Irrigation Channels, 250 Small-Scale Structures, 700 Hectare Area Slope Stabilization (plantation and bio-engineering structures and 24 Community Based Disaster Risk Management Centers and awareness sessions.[footnoteRef:14] [13:  https://www.adaptation-undp.org/projects/scaling-glacial-lake-outburst-flood-risk-reduction-northern-pakistan]  [14:  Scaling-Up of Glacial Lake Outburst Flood Risk Reduction in Northern Pakistan (GLOFF-II)] 

In 2017, the Federal Flood Commission (FFC) developed the 4th National Flood Protection Plan (NFPP-IV) to strengthen flood management across Pakistan. The plan emphasizes the acquisition of real-time hydro-meteorological data through an expanded telemetry network to improve flood forecasting capabilities. As part of NFPP-IV, the MoWR approved  Phase III of the Flood Protection Sector Project (FPSP-III) on 25th July, 2023.  The FPSP-III focuses on both structural and non-structural interventions and amounts to $700M of planned investment over the next five years with an 80% target for donor financing. As of now, only a small fraction of that $700M is committed, driving a need for more financing in this space.
The non-structural interventions include upgrades to the Flood Forecasting and Early Warning System (FFEWS), the establishment of Regional Flood Forecasting and Warning Centers by the PMD, and the installation of a comprehensive Flood Telemetry Network.
The proposed FPSP-III aims to upgrade and expand the existing flood telemetry network by setting up 707 new telemetry stations in two phases. In Phase I, 443 stations will be installed by the WAPDA under the FPSP-III framework, co-funded by the ADB and the Government of Pakistan, covering about two-thirds of the infrastructure requirements. 
Following Phase I, the PMD aims to install an additional 264 telemetry systems, under FPSP-III Phase II. Under the request of FFC and MoWR, this project proposals aim to provide the co-financing alongside expanded technical capacity for Phase II of the FPSP-III project, including the installation of 264 telemetry stations. 
Alongside telemetric station installations, this project will integrate existing AI-technologies into the overarching telemetric system for remote sensing and hydrologic modelling. This project will build on previous initiatives by enhancing the existing flood telemetry network. The use of AI-powered analytics—which will not require largescale or real-time data mining from within Pakistan to develop, but will instead utilize existing MoWR data coupled with globally trained models—will enable more accurate and timely flood predictions by processing the increased volumes of hydro-meteorological data that the upgraded Telemetry Network provide. By enhancing early warning capabilities, this project will significantly improve flood risk management and bolster ongoing efforts across the country to reduce climate change vulnerability.
Emerging Technology & Pakistan’s Climate Technology Roadmap
The proposed telemetry system represents a significant advancement over the current network by integrating enhanced GIS data utilization for Water Resource Management (WRM) more broadly and FFEWS  including the integration of AI-technology. This innovative approach leverages machine learning algorithms to detect anomalies, forecast trends, and identify critical changes in water quantity. The utilization of GIS modeling for WRM was identified as a priority of the MoWR and the government of Pakistan more broadly during the development of Pakistan’s Climate Technology Roadmap conducted by the Climate Technology Centre and Network (CTCN) in 2024. This technology was specifically identified by stakeholders over an extensive planning process as a priority for climate change adaptation in Pakistan.
An example of AI-integrations that will be applied for enhancing GIS-based modeling is ‘instance segmentation’. This technique is an object detection method of computer vision that allows the model to more precisely parse objects within a mapped area without a need for human intervention. In the context of a WRM model, this allows the model—once trained on global datasets and ground-truthed with Pakistani reference data—to estimate a finer level of detail in channel delineation than the data would otherwise allow, as show in Figure 1. This method is ideal for an environment like Pakistan with relatively limited data availability. 
[image: ]
Figure 1: Enhanced channel resolution from AI computational method.  
At present, the 44 installed telemetry stations operate manually, which limits their efficiency and accuracy. To address this, the master plan outlines the upgrade of these manual stations to automatic ones and includes the establishment of a Central Data Center in Lahore for advanced data analysis. This upgrade will occur over the Phase I and Phase II of the FPSP-III project. 

In the context of flood early warning systems, AI-powered models offer a transformative improvement. By analyzing complex hydrological and meteorological data more effectively than traditional methods, these models can generate earlier and more reliable flood warnings. This allows communities to prepare and respond in advance, ultimately minimizing the risk of casualties and reducing property damage.

The AI-integrated flood telemetry system will further strengthen flood risk management by incorporating AI-driven hydrological modeling into the existing infrastructure. Real-time data from sensors measuring river levels, rainfall, and soil moisture will be fed into algorithms, enabling more accurate flood predictions and providing deeper insights into flood dynamics. These models will simulate various flood scenarios and forecast their potential impacts, continuously refining their accuracy as new data is received. This system will empower decision-makers to take timely and informed actions to mitigate or prevent flood damage.

	A.18. Project/Programme rationale, objectives and approach (max. 300 words)

	Provide a brief description of project/programme including:
1. Climate rationale of the project/programme
2. Purpose and activities of the project/programme
3. Climate results of the project/programme
4. Rationale for the use of GCF funding
Short justification for the chosen instrument to be financed by the GCF
[bookmark: _Hlk180502815]
i. Climate rationale of the project/programme
The Global Climate Risk Index has ranked Pakistan as the 5th most vulnerable country to climate change. The country's exposure to extreme weather events, such as floods, is increasing rapidly. In terms of vulnerability to floods, on average, Pakistan has faced one flood every three years between 1950 and 2011, out of which 21 were extreme floods. More than 8,000 lives were lost, and the country experienced indirect economic impact of $19 billion.[footnoteRef:15] [15:  Waseem, H.B., Rana, I.A. Floods in Pakistan: A state-of-the-art review. https://doi.org/10.1016/j.nhres.2023.06.005 ] 

The 2022 floods caused an estimated PKR 3.2 trillion (US$14.9 billion) in damage and PKR 3.3 trillion (US$15.2 billion) in total losses, highlighting the growing severity of climate-related risks.  Therefore, it is essential to prioritise climate-resilient planning and integrate climate considerations into development projects.[footnoteRef:16] [16:  UN Habitat Pakistan Country Report, 2023] 

Climate change acts as a risk multiplier, with potentially severe consequences that can trigger a range of ripple effects. Pakistan is experiencing warming at a rate significantly higher than the global average with a potential rise of 1.3oC – 4.9oC by 2090[footnoteRef:17]. This indicates a high probability of increased variations in climate and more extreme events. For instance, the climate change increases the average temperature. This will cause the melting of the glaciers which will disrupt the flow of the Indus River system, which is vital to Pakistan's economy and ecology. A more unpredictable monsoon season, coupled with more intense storms and cyclones, will increase the frequency of floods. Furthermore, the rise in sea levels will cause coastal encroachment, threatening settlements and infrastructure.[footnoteRef:18] [17:  Climate Risk Country Profile (Pakistan), The World Bank]  [18:  Country Climate and Development Report, Pakistan: November 2022, The World Bank] 

Pakistan is vulnerable to various types of flooding, including riverine, flash, glacial lake outbursts, and coastal flooding. According to the 2020 Inform Risk Index, Pakistan ranks 18th out of 191 countries in terms of disaster risk, with flooding being the eighth highest risk. While Pakistan has faced other natural disasters, floods remain the most significant hazard. The majority of the population lives along the Indus River system, which is particularly prone to severe flooding during the monsoon season. According to the World Bank estimates, Pakistan loses an average of US$1 billion annually due to flooding. This figure is expected to rise with the impact of climate change. Additionally, the uncertainty surrounding annual glacial melt, average precipitation, and extreme temperature changes underscores the urgent need for proactive disaster preparedness and resilience-building measures in Pakistan. [footnoteRef:19] [19:  Integrated Flood Resilience and Adaptation Project, Project appraisal document, May 2023, The World bank] 

Given these challenges, the need for proactive climate adaptation and flood risk reduction measures is urgent. This project, which focuses on the integration of AI-based hydrological modelling into flood telemetry systems, aligns with the urgent need for enhanced climate resilience. By improving the accuracy of flood forecasting and providing early warning systems that allow sufficient time for action, the project addresses the pressing climate challenges of extreme floods in Pakistan. It will not only reduce vulnerability to floods but also promote long-term climate adaptation by helping communities better prepare for the escalating impacts of climate change.

ii. Purpose and activities of the project/programme

Outcome 1: Identification of Effective Integrations of AI in Pakistan’s Water Resource Management	
Output 1.1: Piloted AI-Integrated Remote Sensing for Water Resource Management
· Activity 1.1.1: Piloting machine learning approaches for object detection and instance segmentation using existing hydrometeorological data.
· Activity 1.1.2: Carrying out technical capacity assessment of the institution to evaluate the institutional capability to operate and manage such sophisticated technology.
· Activity 1.1.3: Identifying effective entry points for AI integration in flood forecasting models.

Output 1.2:  Public- Private Partnership in AI-Integrated Hydrologic Modelling
· Activity 1.2.1: Establishing collaboration between the Ministry of Water Resources (MWR) and private sector partners in AI-integrated hydrologic modelling for priority areas (flood forecasting, storage site selection, hydrologic risk assessment, etc.).
· Activity 1.2.2: Development of AI-integrated hydrologic models for priority areas.
· Activity 1.2.3: National algorithm ownership and model sustainability planning.

Output 1.3: Public Planning Support for AI-Integrated Hydrologic Modelling
· Activity 1.3.1: Assessing AI integration needs in the National Water Policy and Flood Telemetry Master Plan.
· Activity 1.3.2: Developing capacity enhancement plan and providing recommendations and support to MWR for integrating AI and hydrologic modelling into public planning.

Outcome 2: Development of Flood Telemetry Network

Output 2.1: Installation of 62 Telemetric Hydro Stations in Punjab and Sindh Provinces (Scalable to 264 stations)
· Activity 2.1.1: Selecting and verifying the technology for telemetric hydro stations (site selection and network design have already been completed).
· Activity 2.1.2: Procuring equipment and planning the implementation of 264
· Activity 2.1.3: Installing 264 telemetric hydro stations
· Activity 2.1.4: Technical alignment of the new stations with the National Flood Telemetry System.
· Activity 2.1.5: Arranging trainings to enhance the capacity of staff to operate and maintain AI based telemetry system.

iii. Climate results of the project 
The proposed project will significantly enhance flood management in Pakistan by integrating AI-based telemetry systems, which will improve the accuracy of flood forecasting and early warning capabilities. This will result in better preparedness, allowing local governments to take timely actions to protect infrastructure, reduce the risk to lives, and minimize the overall economic impact of floods. Furthermore, the project will improve the ability of the government departments to manage flood-induced displacement and associated challenges, such as healthcare needs. By accurately forecasting flood risks, the AI-based system will allow for better planning and coordination in addressing the needs of affected populations. 
Communities at risk of displacement can receive timely assistance, including relocation support and access to emergency services, reducing the strain on local resources. Additionally, with improved water management, the project will help minimize the spread of waterborne diseases that often arise in flood-affected areas, thereby promoting public health and reducing the overall burden on healthcare systems. This adaptive approach will foster a more resilient and responsive framework for managing climate-induced disasters.
iv. Rationale for the use of GCF funding:
The rationale for seeking GCF funding for this project is rooted in the urgent need to complete Pakistan's National Master Plan for the Flood Telemetry Network (FTN), a critical component in the country’s strategy for flood risk reduction and climate adaptation. The Federal Flood Commission (FFC) has outlined an ambitious plan to install 707 flood telemetry stations nationwide, with the first phase (443 stations) co-funded by the ADB and the Government of Pakistan (GoP) through the Flood Protection Sector Project III (FPSP-III). This phase represents about two-thirds of the infrastructural needs, leaving a significant gap that requires additional financing.
GCF funding is essential to bridge this gap by supporting Phase II, which includes the installation of the remaining 264 stations not covered under the ADB funding. This extension of the FTN, particularly focused on the provinces of Sindh and Punjab, will enhance Pakistan’s capacity for flood forecasting, early warning, and water resource management, thus directly contributing to climate resilience and adaptation. Without GCF’s financial support, the full implementation of the master plan will remain incomplete, and vulnerable communities will continue to face the devastating impacts of flooding.
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	B. PROJECT/PROGRAMME DETAILS

	B.1. Context and baseline (max. 500 words)

	Accommodating a population of 247 million, Pakistan has become a point of focus as the fifth[footnoteRef:20] most vulnerable nation to the adverse impacts of climate change. Amongst the plethora of challenges that Pakistan faces due to accelerating climate change, perhaps none are as harrowing as those felt via its depleting water resources, and increasing water scarcity. As an existing water stressed country, Pakistan ranks 14 among the 17 ‘extremely high-water risk’ countries[footnoteRef:21].  The extent of the water crisis in Pakistan can be observed below[footnoteRef:22]: [20:  UN Habitat Pakistan Country Report, 2023. https://unhabitat.org/sites/default/files/2023/06/4._pakistan_country_report_2023_b5_final_compressed.pdf ]  [21:  https://file.pide.org.pk/uploads/kb-085-impact-of-climate-change-on-water-in-pakistan.pdf ]  [22:  https://www.iisd.org/articles/insight/making-every-drop-count-pakistans-growing-water-scarcity-challenge ] 

92% of the Pakistan is termed as semi-arid to arid, with the vast majority of Pakistanis being dependent on surface and groundwater sources from a single source—the Indus River basin.
About 90 per cent of the country's agricultural production comes from land irrigated by the Indus Basin Irrigation System, firmly linking national food security to water levels in the Indus River basin.
[image: ]With dwindling water resources per capita and rising demand for food production, Pakistan faces a critical water crisis that threatens its food security. This crisis also has significant implications for the government's aspirations to achieve upper-middle-income status by 2025 and maintain long-term peace and security.
Climate change in the form of rising temperatures and extreme and less predictable weather patterns are projected to affect patterns of rainfall, snowmelt, river flows, groundwater and water quality in Pakistan. In the North, heating in the troposphere will result in the melting of glaciers leading to variation in the flow in the Indus River, with resulting floods damaging Pakistan’s already vulnerable economy and ecology. A vicious monsoon cycle will further exacerbate flooding and landslides, causing mortality and morbidity. The map of the Indus can be observed[footnoteRef:23]: [23:  https://en.m.wikipedia.org/wiki/File:Indus_River_basin_map.svg ] 

Beyond the direct impact on water availability, climate change is also driving up water demand in Pakistan. Rising temperatures increase the agricultural sector's need for water due to higher evapotranspiration rates and drier soils. Additionally, the country's growing thermal power sector, which accounts for approximately 65% of its energy, relies heavily on water for steam production and cooling. As higher temperatures reduce the efficiency of thermal conversion, even more water will be needed to maintain production levels.[footnoteRef:24] [24:  https://www.iisd.org/articles/insight/making-every-drop-count-pakistans-growing-water-scarcity-challenge ] 

It perhaps comes as no surprise that the infrastructure for Water Resource Management portrays an inefficient and an unsustainable picture. Pakistan has 143 large and small water storage reservoirs, among which the Tarbela, Mangla, and Chashma are major ones with a collective storage capacity of 18.92 million Acre Feet (MAF). However, Pakistan’s water storage capacity is limited to a maximum 30-day supply, far below the 1,000-day storage capacity recommended for a country with its climatic characteristics. Water governance in Indus has generally been considered to be unsatisfactory, that has been established to be due to lack of finance, lack of transparency, weak policy and lack of institutional framework.[footnoteRef:25] [25:  http://dx.doi.org/10.25115/eea.v38i3.3601 ] 

The primary issue arises from inequitable distribution, with water resources not being divided equally between the critical sectors, such as agriculture (98%)[footnoteRef:26], industry (2.5%)[footnoteRef:27], and domestic use (2.6%)[footnoteRef:28]. In addition to this, a primary issue arises in the form of water shortage, which is mostly attributed to population growth, urban development, and the effects of climate change. The pressures placed on water supplies get worse because of inefficient irrigation methods and inadequate distribution infrastructure[footnoteRef:29],[footnoteRef:30],[footnoteRef:31]. Moreover, insufficiency of suitable infrastructure for treatment of wastewater further exacerbates the problem and increases the severity of contamination[footnoteRef:32],[footnoteRef:33]. Further issues arise from a scarcity of adequate, precise and statistically significant data regarding water resources, water use, and water quality in Pakistan. Not only does this create a knowledge gap, rather it also serves as a hindrance in effective decision-making and planning for WRM. Further gaps exist in the form of lack of information sharing between stakeholders, that is further exacerbated by lack of accountability, and political instability. [26:  https://doi.org/10.1016/j.wri.2023.100206 ]  [27:  https://www.undp.org/sites/g/files/zskgke326/files/migration/pk/553334d9b60c67a75df68de0f287e9349f5a73edf42e2c971fa8f708af5dd08b.pdf ]  [28:  https://www.undp.org/sites/g/files/zskgke326/files/migration/pk/553334d9b60c67a75df68de0f287e9349f5a73edf42e2c971fa8f708af5dd08b.pdf ]  [29:  https://www.jstor.org/stable/41261204 ]  [30:  https://doi.org/10.3390/agriculture10100431 ]  [31:  https://www.adb.org/sites/d.efault/files/project-documents/49048/49048-001-tcr-en.pdf ]  [32:  https://doi.org/10.1016/j.agwat.2019.04.014 ]  [33:  https://doi.org/10.1080/10643389.2017.1400852 ] 

Focusing on floods, it has been established that these are not isolated incidents, rather are a direct cause of the escalating climate change patterns.  On average, Pakistan has faced one flood every three years between 1950 and 2011 and approximately 21 extreme floods. These floods incurred losses of 8887 human lives and an indirect economic impact of $19 billion. Before the 2022 monsoon flooding, Pakistan saw its worst flooding in history in 2010. 2010 super floods caused the loss of 1985 lives, a tangible loss of $9.7 billion, and affected 0.2 billion people in the country.[footnoteRef:34] The estimated damage caused by the 2022 flooding was at USD $ 1.625 billion, with it being estimated that an additional USD $ 2.2 billion will be required for reconstruction and rehabilitation efforts[footnoteRef:35]. This calamity was responsible for affecting 360,000 people resulting in 238 demises and injuring 106 people[footnoteRef:36]. The need to study this calamity further arises from the associated adverse health impacts. Water- and vector-borne diseases follow the infrastructure disaster wrecked upon by floods. Floods result in contamination of freshwater with the development of ponds of stagnant water giving rise to dengue, malaria and hepatitis. Floods in Pakistan are primarily driven by the following factors: [34:  Waseem, H.B., Rana, I.A. Floods in Pakistan: A state-of-the-art review. https://doi.org/10.1016/j.nhres.2023.06.005 ]  [35:  Balochistan Flood Recovery Plan, 2023.]  [36:  Rapid Needs Assessment Report. 2022 Monsoon Floods, Balochistan (Pakistan).] 

1. The monsoon season brings heavy rainfall to Pakistan, that often exceeds the capacity of drainage systems, resulting in pluvial flooding. This is particularly problematic in regions with poor drainage infrastructure or vulnerable topography. 
2. Deforestation further reduces the ability of the land to absorb water, increasing the risk of flooding.
3. Rising temperatures are causing accelerated melting of glaciers as located in the Northern regions of Pakistan. Glacial meltwater results in an increase in the volume of water in reservoirs, resulting in flooding.
4. Changes in precipitation patterns and temperature extremes are increasing the frequency and intensity of floods. Climate change is also affecting the timing and duration of the monsoon season, making it more unpredictable and increasing the risk of extreme rainfall events.
In regard to preparing for flood-induced calamities, the federal government plays a crucial role in disaster management; aided with linked provincial departments. The provincial status regarding management and responsibilities can be observed below:
· Provincial Disaster Management Authorities (PDMAs): Each province has its own PDMA, responsible for coordinating disaster response efforts within its jurisdiction.
· National Disaster Management Authority (NDMA): The NDMA serves as the federal agency overseeing disaster management in Pakistan. It provides guidance, resources, and support to provincial authorities during emergencies.
· Pakistan Meteorological Department (PMD): The PMD is responsible for weather forecasting and early warning systems, which are crucial for flood preparedness.
· Federal Flood Commission (FFC): The FFC is a federal body tasked with flood control and management. It works closely with provincial authorities to monitor river levels and coordinate flood mitigation measures.
It is such that in January of 2024, the Federal Flood Commission (FFC) published the ‘Pakistan National Master Plan for Flood Telemetry Network’ which envisages procurement and installation of 707 flood telemetry stations in the country. Under the Phase I, 443 stations will be installed by Water and Power Development Authority (WAPDA) under the FFC umbrella project Flood Protection Sector Project III (FPSP-III), this project phase will be co-funded by the ADB (~USD 38M) and the government of Pakistan covering about 2/3 of the infrastructural needs. Following project Phase 1, still under FPSP-III, the Pakistan Meteorological Department (PMD) has planned to install 264 new AWS in the country.[footnoteRef:37] This Flood Telemetry Network represents the basic infrastructure necessary for hydrologic data collection and flood early warning systems. [37:  Pakistan National Master Plan for Flood Telemetry Network. Ministry of Water Resources. January 2024.] 

Machine learning algorithms can detect anomalies, predict trends, and identify critical changes in water quality and quantity, providing valuable insights for efficient water distribution, flood prediction, and drought management. In the context of flood early warning systems, AI-driven models can improve the accuracy and timeliness of flood forecasts by analyzing complex hydrological and meteorological data more efficiently than traditional methods. This capability allows for earlier and more reliable warnings, giving communities more time to prepare and respond, thereby reducing the potential loss of life and property. Additionally, AI can optimize the management of irrigation systems, reducing water wastage and improving agricultural productivity, which in turn can help mitigate the impacts of flooding. The potential applications are broad and likely to shift rapidly over the coming years as this proposal develops. 

	B.2.1. Project/Programme description (max. 1,000 words)

	[bookmark: _Hlk504743688]The current project has been developed around the overarching objective of providing technical support to Pakistan’s Ministry of Water Resources, aiding them to update their Flood Telemetry System in light of the integration of AI Technologies. This futuristic approach aims to enhance and establish climate resilient remote sensing and hydrologic modelling, thereby supporting the integration of advanced methods for water resource management into FFC’s remote sensing and flood forecasting systems to enable more efficient delivery of services. This project is further a practical reflection of the NDCs Technology Roadmap (TRM), building on the short-listed technologies for the water sector that reflects the incorporation of technology in the climate agenda. This project will further create an enabling environment for effective incorporation of technology for NDCs implementation to ensure efficiency, inclusive access and adequate management of Pakistan’s water sector. Outlined below are the details provided for the subsequent outputs and activities that will feed into the project:
Outcome 1: Identification of Effective Integration of AI in Pakistan’s Water Resource Management
Output 1.1: Piloted AI-Integrated Remote Sensing for Water Resource Management
Activity 1.1.1: Piloting machine learning approaches to object detection and instance segmentation to Pakistan’s existing hydromet data.
· This activity will focus on testing the feasibility, precision and accuracy of existing machine learning algorithms used to classify and identify data-based objects, such as water bodies, vegetation, and landcover in Pakistan’s current hydromet data, that will be based on satellite imagery, and aerial footage.
· The approach will focus on selecting the sample hydromet data from the identified sites, apply pre-identified machine learning algorithms, and evaluate the performance of said models via applicable metrics.  
· Activity 1.1.1 is fundamental for informed decision-making of water resource management. Machine learning will pave the way for automating the process of identifying and extracting relevant information from the available hydromet data; thereby improving efficiency. 
Activity 1.1.2: Identification of effective entry points for AI in MoWR’s flood forecasting models.
· This activity will focus on identifying specific areas within the MoWR’s existing flood forecasting models, which will be analysed to identify the entry points where AI can be most effectively integrated. 
· The approach will focus on analysing the current flood forecasting models, with a focus on data inputs, modelling techniques, as well as prediction outputs. This will further focus on identifying limitations, risks, and shortcomings that can be addressed via the integration of AI in the existing system. This section will further consist of exploring existing AI techniques that can be integrated to enhance and upgrade data preprocessing; model development, and refine the predictive features of the models. Furthermore, this activity will set the tone for identifying the entry points, as defined on the basis of potential impact on flood forecasting accuracy and decision-making, amongst other parameters. 
· Activity 1.1.2 will be fundamental in identifying the hotspots where AI can be most effectively integrated in flood forecasting models; this will help identify the entry points that will ensure that the incorporation of AI will aid in optimizing resource allocation, along with maximizing its associated benefits to the flood forecasting system.  
Output 1.2: Private-Public Partnership in AI-Integrated Hydrologic Modelling
Activity 1.2.1: Establishing collaboration between MoWR and private sector partners in AI-integrated hydrologic modelling in target priority areas (flood forecasting, storage site selection, hydrologic risk assessment etc.)
· This activity will focus on fostering in-depth collaboration between MoWR and the private sector in order to collectively develop, and subsequently implement localized AI-Integrated hydrologic models in priority areas, as identified for the provinces of Punjab and Sindh.
· Joint working groups will be formed for this activity, that will result in the formulation of partnership agreements, division of work, responsibilities, and intellectual property rights. 
· Activity 1.2.1 will be vital in bringing in a diverse array of expertise and resources to MoWR, that it lacks, via the private sector. This will ensure that innovating and efficient AI-Integrated hydrologic model solutions are incorporated in the existing system.
Activity 1.2.2: Development of AI-Integrated hydrologic model in priority area(s)
· As per the local context and requirement, this activity will focus on developing AI-powered hydrologic models that will be able to not only simulate hydrological models, but will also be able to accurately and effectively predict water availability, assess flood risks, and on the basis of statistically significant data aid in the decision-making processes in the priority areas. Activity 1.2.2 will build upon the previous activities, particularly 1.2.1. 
· This objective will be achieved via the collection of historical observations, generation of real-time data-sets, and remote sensing data. Historical data sets will be used to validate and calibrate the generated predictive models, enabling the relevant experts to refine the models as needed in order to improve their accuracy and precision. Machine learning and deep learning techniques will be used to develop the AI models. 
· Activity 1.2.2 will be vital in developing and phasing in AI-Integrated hydrologic models in the national flood monitoring systems. This will be fundamental in providing an accurate and reliable predictions of water availability, flood risk, and other hydrological processes—ensuring data backed decisions making, a sustainable water system, improved water resource management thereby aiding Pakistan in overcoming its status of being a water scarce nation.
Activity 1.2.3: National algorithm ownership and model sustainability planning
· The overarching objective of this activity is to ensure that the developed AI models are owned by Government of Pakistan, and are developed in a manner that they can be sustained over time.
· This will be achieved via the development of guidelines, protocols and a framework for AI algorithm development and ownership to protect intellectual property. Long term plans will further be developed for model maintenance, updates, and capacity building of the user, along with the development of mechanisms that will be utilized for the transfer of knowledge to relevant stakeholders. 
· Activity 1.2.3 will ensure the national ownership of AI models, help promote intellectual property, and promote local capacity building activities in integrating AI in flood prediction systems. 
Output 1.3: Public Planning Support for AI-Integrated Hydrologic Modelling
Activity 1.3.1: Assessment of AI-Integration needs in National Water Policy and Flood Telemetry Master Planning
· Conduct an in-depth policy analysis of the National Water Policy, NAP, updated NDCs 2021, as well as Flood Telemetry Master Planning in order to identify potential gaps and opportunities that can be overcome via AI integration.
· The approach will be based on identifying gaps and inconsistencies in plans/ policies that can be fulfilled via AI-driven strategies. The driving factor for this activity will be the evaluation of technical feasibility, economic viability, and potential benefits of AI integration in water resource management.
· Activity 1.3.1 will assess AI integration needs that will help identify areas where AI can be most beneficial. 
Activity 1.3.2: Recommendations and support for MWR in integrating AI needs and hydrologic modelling opportunities into public planning
· This activity aims to provide technical recommendations and support to MoWR regarding steps that can be taken to effectively incorporate AI into public planning processes that are needed for sustainable water resource management.
· This will be achieved via the development of guidelines, best practices, and relevant training materials for policymakers and planners. Knowledge exchange will be an integral part of this activity, along with technical support to be provided to the relevant entities for the implementation of AI-integrated solutions in relevant planning initiatives. 
· Activity 1.3.2 aims to guide MoWR towards informed and evidence-based decision-making processes.
Outcome 2: Development of Flood Telemetry Network
Output 2.1: Installation of 62 telemetric hydro stations in Punjab and Sindh Provinces
Activity 2.1.1: Technology selection and verification for telemetric hydro stations 
· This activity will be based on the selection and verification of suitable technology for telemetric hydro stations based on factors such as reliability, accuracy, power consumption, and environmental conditions, amongst others.
· A needs-based assessment of available technologies, along with evaluating their performance and suitability for the specific requirements of the project will be conducted for this activity.
· Activity 2.1.1 will be vital as the choice of technology for telemetric hydro stations will significantly impact the network's reliability, data quality, and overall effectiveness.
Activity 2.1.2:  Procurement and implementation planning of 264 telemetric stations
· The objective of this activity will be to formulate a procurement plan for the telemetric hydro stations, including specifications, bidding processes, and timelines.
· This will be achieved by preparing detailed specifications for each of the selected stations, followed by a competitive bidding process to select qualified suppliers, and develop a comprehensive implementation plan outlining installation schedules, logistics, and quality control measures.
· Activity 2.1.2 will be vital as efficient procurement and implementation planning will help streamline the installation process, minimize costs, and ensure that the stations are deployed in a timely manner.
Activity 2.1.3:  Installation of 264 stations
· The primary objective of this activity is to install the telemetric hydro stations at locations designated by the National Flood Telemetry Master Plan
· This will be done by coordinating with local authorities and landowners to obtain necessary permits and permissions, mobilize installation teams, and ensure adherence to quality standards and safety guidelines.
· Activity 2.1.3 is crucial for the provision of real-time data on water levels, flow rates, and other hydrological parameters, enabling more accurate flood forecasting and early warning systems.
Activity 2.1.4: Technical alignment of stations with National Flood Telemetry System
· The objective of this concluding activity will be to integrate the newly installed telemetric hydro stations into the existing National Flood Telemetry System.
· This will be achieved by developing technical specifications and protocols for data transmission and integration, ensure compatibility with existing system components, and conduct necessary testing and validation.
· Activity 2.1.4 will ensure the technical compatibility between the new stations and the existing National Flood Telemetry System and is essential for seamless data integration and efficient network management.
Describe the proposed set of components, outputs and activities that will address the identified barriers and lead to the intended project/programme outcomes. The description should be provided for each component, output, and activity and should include a clear rationale for the cause-effect relationship of the interventions in each outcome. Include a description of the target beneficiaries. The project/programme breakdown (e.g. component/output/activities) should be consistent with the financing by component in section C.2, the Logical Framework (Annex 2a) and Timetable (Annex 2b) of the project/programme. 
The narrative in this section should summarize the Logical Framework (annex 2a) of the funding proposal.

	B.2.2. Outcome mapping to GCF results areas and co-benefits categorization

	Fill in the GCF results area table below to map each project/programme outcome identified in section B.2.1 to the contributing GCF results area(s) by referring to the description of eight results areas provided in the guidance note. 
	Outcome number
	GCF Mitigation Results Area (MRA 1-4)
	GCF Adaptation Results Area (ARA 1-4)

	
	MRA 1
Energy generation and access

	MRA 2
Low-emission transport

	MRA 3
Building, cities, industries, appliances
	MRA 4
Forestry and land use
	ARA 1
Most vulnerable people and communities
	ARA 2
Health, well-being, food and water security
	ARA 3
Infrastructure and built environment
	ARA 4
Ecosystems and ecosystem services

	Outcome 1
	☐
	☐
	☐
	☐
	☒
	☒
	☒
	☐

	Outcome 2
	☐
	☐
	☐
	☐
	☒
	☒
	☒
	☐

	Outcome 3
	☐
	☐
	☐
	☐
	☐
	☐
	☐
	☐

	Outcome ...
	☐
	☐
	☐
	☐
	☐
	☐
	☐
	☐



If any co-benefits have been identified in section D.3, fill in the co-benefit table below to map each co-benefit to the corresponding category as defined in the FP guidance note.
	Co-benefit number
	Co-benefit

	
	Environmental
	Social
	Economic
	Gender
	Adaptation
	Mitigation

	Co-benefit 1
	☒
	☒
	☒
	☒
	☐
	☐

	Co-benefit 2
	☐
	☐
	☐
	☐
	☐
	☐

	Co-benefit 3
	☐
	☐
	☐
	☐
	☐
	☐

	Co-benefit …
	☐
	☐
	☐
	☐
	☐
	☐




	B.3. Implementation / institutional arrangements (max. 750 words)

	
[image: ]

The project implementation, as shown above, is in the form of a collaborative approach between the Green Climate Fund, that will execute the provision of funds to KOICA as the Accredited Entity and co-financer alongside the government of Pakistan. MoWR will serve as the lead Executing Entity for the project with substantial support from KOICA—who will implement portion of the project associated with their co-financing; while MoCC&EC will serve as the NDA. MoWR will take on the beneficiary role, thereby, being in charge of the implementation and its integration to the national priorities. MoCC&EC will supervise the project to ensure it conforms to the provisions of the national climate policy in the country. Furthermore, as the National Designated Authority (NDA) is the interface between the GCF and the Pakistan’s government. A team of technical experts selected by KOICA in partnership with MoWR will support this project. 

KOICA will provide periodic updates to the GCF on the status of the project, expenditures incurred and results achieved. MoWR will be active in the monitoring and supervision of the works in order to safeguard that they are in line with the national priorities. KOICA will liaise with MoCC&EC on matters related to the adherence to the environmental and social aspects of the project. This kind of approached structure guarantees all the basic elements of project implementation, accountability, and respect to the national priorities. Taking advantage of the competence and resources of various players, the project will be able to realize its goals of improving the country’s climate adaptive capacity and integrating management of the water resources in a sustainable manner within Pakistan respectively.






	C. FINANCING INFORMATION

	C.1. Total financing 

	(a) Requested GCF funding 
(i + ii + iii + iv + v + vi)
	Total Amount: Enter amount
	Currency: Options

	GCF Financial Instrument
	Amount
	Currency
	Tenor & grace 
	Pricing

	(i)
	Senior loans
	Enter amount
	Options
	Enter years
	Enter %

	(ii)
	Subordinated loans
	Enter amount
	Options
	Enter years
	Enter %

	(iii)
	Equity
	Enter amount
	Options
	
	Enter % equity return

	(iv)
	Guarantees
	Enter amount
	Options
	Enter years
	

	(v)
	Reimbursable grants
	Enter amount
	Options
	
	

	(vi)
	Grants
	25,000,000 
	million USD ($)
	
	

	(b) Co-financing information[footnoteRef:38] [38:  If the co-financing is provided in different currency other than the GCF requested, please provide detailed financing information and a converted figure in the GCF requested currency in the comment box. Please refer to the date when the currency conversion was performed and the reference source.] 

	Total amount
	Currency

	
	28,600,000
	Options

	Name of institution
	Financial instrument
	Amount
	Currency
	Tenor & Grace
	Pricing
	Seniority

	KOICA
	Grant

	12,500,000
	million USD ($)
	Enter years Enter years
	Enter %
	Options



	Ministry of Finance
	In kind

	10,700,000
	million USD ($)
	Enter years Enter years
	Enter %
	Options



	Provincial Governments
	In kind

	5,400,000
	million USD ($)
	Enter years Enter years
	Enter %
	Options



	(c) Total investment
(c) = (a)+(b)
	Amount
	Currency

	(d) 
	53,600,000
	Options

	(d) Co-financing ratio
(d) = (b)/(a)
	1.15

	(e) Other financing arrangements for the project/programme (max ½ page)
	Please explain if any of the financing parties including the AE would benefit from any type of guarantee e.g. sovereign guarantee, MIGA guarantee, etc.
Information on legal due diligence (taxes, insurance, etc.) shall be reported in Annex 9a.
Please also include parallel financing associated with this project or programme (refer to the co-financing policy).  

	[bookmark: _Hlk528143486]C.2. Financing by component 

	Please provide an estimate of the cost per component (in line with Components described in Section B.2.1 above) and disaggregate by sources of financing as Annex 3. Also, ensure consistency with the Logical Framework (Annex 2a) and Timetable (Annex 2b) of the project/programme.  

	Component
	Output
	Indicative cost
Options
	GCF financing
	Co-financing

	
	
	
	Amount
Options
	Financial Instrument
	Amount
Options
	Financial Instrument
	Name of Institutions

	Identification of Effective Integrations of AI in Pakistan’s Water Resource Management

	Piloted AI-Integrated Remote Sensing for Water Resource Management
	3,000,000
	0
	Grants	4,000,000
	Grants
	KOICA

	
	Public-Private Partnership in AI-Integrated Hydrologic Modeling
	4,000,000
	0
	Grants	4,000,000
	Grants	KOICA

	
	National algorithm ownership and model sustainability planning
	1,250,000
	1,250,000
	Grants	0
	Grants
	Click here to enter text.

	Development of Flood Telemetry Network
	Installation of 264 telemetric hydro stations 
	45,350,000
	23,750,000
	Grants	16,100,000
	In kind
	Government of Pakistan

	
	
	
	
	
	5,500,000
	Grants
	KOICA

	Indicative total cost (USD)
	53,600,000
	25,000,000
	28,600,000


This table should match the one presented in the term sheet and be consistent with information presented in other annexes including the detailed budget plan and implementation timetable. 




	C.3 Capacity Building and Technology development/transfer

	[bookmark: _Hlk512249941]If the project/programme is envisaged to support capacity building and technology development/transfer, please specify the total requested GCF amount for these activities respectively in this section.

	C.3.1 Does GCF funding finance Capacity building activities? 
	Amount: 3,000,000 USD

	C.3.2. Does GCF funding finance Technology development/transfer? 
	Amount: 22,000,000 USD

	C.4. Justification for GCF funding request (max. 500 words)

	[bookmark: _Hlk504741988]Telemetric systems for WRM do not generally generate revenues but are vital for reducing the disaster and climate change vulnerability of the public, making them an essential public good. Pakistan’s status as an LMIC at high risk of climate change impacts makes it an appropriate recipient of both ODA and grant-based climate finance. Pakistan’s high level of debt distress, as indicated by a debt to GCF ratio of 74.3%[footnoteRef:39] and many recent and historic examples of debt bailouts and forgiveness from IFIs point to the need for grant financing for this type of intervention, as it does not have intended payback through direct revenue generation. [39:  Central Bank of Pakistan, 2023] 

As this project is directly targeting the relief of climate change impacts and as FFEWS has been identified as a high impact technology in terms of costs to vulnerability reductions, this project is an appropriate addition to GCF’s portfolio. Extensive evidence as well as government prioritization has identified enhancing DRRM systems as a top priority for adaptation in Pakistan to stem the devastating impacts of both flooding and water scarcity. 
Additionally, GCF funding is seen as catalytic as it will provide confidence for both KOICA and the government of Pakistan to invest in the FTN. Catalyzing KOICA’s investment is seen as particularly significant as it will enable enhanced technical partnership between Pakistan and the Republic of Korea in terms of emerging technology transfer which will extend beyond the scope of this project by building the familiarity of Korean industry with Pakistan’s WRM and Information and Communication Technology (ICT) systems. 

	C.5. Exit strategy (max. 300 words)

	This project will transfer ownership and responsibilities to the Government of Pakistan, with a gradual transition from GCF funding to ownership and operations being jointly handed over to Federal Flood Commissions (FFC), and MoWR. The exit strategy will be based on institutional ownership and capacity building. This will ensure that both the FFC, and MoWR staff have the necessary skills and knowledge to maintain and operate the AI-integrated systems independently. A comprehensive sustainability plan will be developed that will outline long-term funding, along with operational, and maintenance strategies for AI-integrated systems. Before phasing out extensive pilot tests, with the relevant confounding factors, will be undertaken to evaluate the performance and effectiveness of the AI-integrated systems in real-world scenarios. 
In regard to FFC ownership, specific measures will be taken to integrate and align this project with the FFC umbrella project Flood Protection Sector Project III (FPSP-III), and to further the rollout of phase 2 of the development of their Flood Telemetric Network (FTN). An integrated approach will be adopted to ensure that the AI-Integrated systems are aligned with FFC's existing FTN infrastructure to enhance its capabilities and effectiveness. Further collaboration will be done with the MoWR to update their Flood Telemetry System and integrate AI technologies for remote sensing and hydrologic modeling. 
The exit strategy will further support the development of internal AI expertise within the MoWR through mentorship programs with academic institutions; this can be done via knowledge sharing workshops, and extensive technical training sessions. 
An extensive Monitoring & Evaluation System will be further set up. This will consist of establishing a monitoring and evaluation framework to track the performance and impact of AI-integrated systems post-project completion.  Based on this, areas for improvement will continuously be identified, resulting in the provision of recommendations for further development and optimization. Open and transparent communication challenges will be maintained to address any challenges or concerns that may arise during the transition process.

Explain how the project/programme will successfully exit once implementation is over, including how results and benefits will continue beyond the project/programme period and its contribution to paradigm shift will be maintained.  
Include information pertaining to the longer-term ownership, project/programme exit strategy, operations and maintenance of investments (e.g. key infrastructure, assets, contractual arrangements). In case of private sector, please describe the GCF’s financial exit strategy through Initial Public Offerings (IPOs), trade sales, etc.
Provide information on additional actions to be undertaken by public and private sector or civil society as part of the project/programme to ensure sustainability of the results attained.

	C.6. Financial management/procurement (max. 300 words)

	Describe the project/programmer’s financial management including financial accounting standards, disbursement and procurement arrangements (details in Annex 8 for procurement). Explain how the AE will ensure that its fiduciary standards (based on its accreditation type) are adhered to at all times. Explain the methodology and frequency of the periodic financial reviews, reporting of the project expenditures including the audit requirements and the frequency of the audit to ensure that funds are used for the intended purposes and project complies with the covenants, if any.
KOICA has extensive experience working in Pakistan and is included in this project as an AE as well as Co-EE to support MoWR in ensuring all procurement and accounting aligns with the financial/procurement demands of GCF financing. KOICA will work directly with MoWR to procure materials and technical support for the project using their guidelines in alignment with GCF’s requirements. 




	D. EXPECTED PERFORMANCE AGAINST INVESTMENT CRITERIA 

	D.1. Impact potential (max. 300 words)

	Describe the potential of the project/programme to contribute to the achievement of the Fund’s objectives and result areas. As applicable, describe the envisaged project/programme benefits for mitigation and/or adaptation. Provide the intended outcomes for mitigation by elaborating on how the project/programme contributes to low-emission sustainable development pathways. Provide the intended outcomes for adaptation by elaborating on how the project/programme contributes to increased climate-resilient sustainable development. This should be consistent with section 3 reporting GCF’s core indicators in the Logical Framework (Annex 2a).
i. Contribution to the funds objectives
The Green Climate Fund (GCF) aims to support developing countries in achieving their Nationally Determined Contributions (NDCs) and transitioning toward low-emission, climate-resilient development pathways. This AI-based flood telemetry system aligns with GCF’s core objectives of climate adaptation and resilience by using advanced technology to mitigate the impacts of climate-induced disasters, particularly floods.
The proposed project leverages AI technology in real-time data analysis and predictive modelling, directly contributing to enhanced disaster preparedness and early warning systems. By providing accurate flood forecasting and enabling timely preventive measures, the project will reduce loss of life, displacement, and economic damage. It will also promote climate-resilient infrastructure development and better water management, which are critical components of GCF funding.
Furthermore, AI integration into flood telemetry directly aligns with GCF’s support for innovative climate solutions that promote scalable, long-term resilience. The project also emphasizes capacity-building and public-private partnerships, ensuring its sustainability and scalability.
The project will contribute to the wellbeing of most vulnerable communities, reduce risk to their health, water and food security in an event of flooding thus will improve their adaptability.
ii. Adaptation benefits:
The AI-based flood telemetry system offers several adaptation benefits, including the ability to guide the development of flood-resilient infrastructure in vulnerable areas, ensuring that structures are better equipped to withstand future floods and promote long-term sustainability. By accurately identifying regions and locations prone to flooding using predictive modelling and real-time data, the system can pinpoint areas at higher risk of flood events, providing critical information for urban planners and engineers. With this detailed risk assessment, infrastructure development in flood-prone regions can follow stringent building codes tailored to withstand extreme weather conditions. Moreover, better materials can be used in construction to enhance durability and flood resistance, ensuring that buildings and infrastructure are more resilient, reducing damage, and enhancing the safety of communities over the long term. 
The system also helps reduce health risks, such as waterborne and vector-borne diseases, by minimizing flood damage and improving water management through early warnings. Waterborne diseases often spread after floods because stagnant water remains inundated for prolonged periods, creating ideal conditions for pathogens and vectors like mosquitoes to thrive. This leads to outbreaks of diseases such as cholera, malaria, and dengue, which affect the displaced and vulnerable populations. The AI-based telemetry system, by predicting floods in advance, will enable local authorities to take timely measures for draining floodwaters before they stagnate, reducing the risk of disease spread. Furthermore, by relocating communities in advance or allowing them to take precautionary actions, fewer people will be exposed to floodwater or the conditions that facilitate the spread of waterborne diseases, effectively safeguarding public health.
 By providing timely alerts, AI-based telemetry will enable local authorities to take preventive measures, such as reinforcing flood barriers and protecting critical infrastructure, well in advance of a flood event. Moreover, with accurate flood predictions, fewer people will be displaced as authorities can take preventive measures to protect homes and livelihoods. 
Additionally, it allows for faster response to food and water insecurity by enabling the pre-positioning of supplies. Local authorities can also position emergency response equipment like rescue boats and medical supplies in anticipation of a flood, ensuring a more effective and timely response to emergencies.
iii. Impact of the project
The AI-based telemetry system, with its early detection and flood forecasting capabilities, can significantly reduce the devastating impact of floods. By enabling timely action and preventive measures, the system can help protect the x million people affected by floods and avoid a large portion of the x deaths caused by the floods. With better flood management, damages totalling $x billion and economic losses of $x billion could be minimized, safeguarding infrastructure and reducing the cost of rehabilitation and reconstruction, which is currently estimated at $x billion.
Moreover, the system's predictive features will help mitigate the food insecurity crisis, which saw x million people facing high levels of acute food insecurity. By allowing early evacuation of livestock and better crop protection strategies, the loss of over x million livestock, which impacted household livelihoods and the supply of animal products, can be significantly reduced. Additionally, the damage to x% of crops can be minimized with timely alerts to farmers, preserving both food supplies and economic stability. Similarly, the destruction of more than x million homes could also be avoided or reduced, as the system will provide crucial time for communities to prepare and local authorities to take necessary precautions.

	D.2. Paradigm shift potential (max. 300 words) 

	Describe the degree to which the proposed activity can catalyze impact beyond a one-off project or programme
Investment.

In terms of rationale, please briefly describe the theory of change and provide information on how it serves to shift the development pathway toward a more low-emissions and/or climate resilient direction, in line with the Fund’s goals and objectives. Use a results chain of activities, outputs and outcomes, through which the project/programme contributes to the highest expected goal (often referred as goal statement or paradigm shift in the GCF results architecture). 
 
Provide a summary of the potential for scaling up and replication, knowledge sharing and learning, and contribution to the creation of an enabling environment. Describe overall contribution to climate resilient development pathways consistent with relevant 
national climate change adaptation strategies and plans. 

i. Impact beyond project

The proposed activity, focusing on the expansion of Pakistan’s Flood Telemetry Network (FTN), has the potential to catalyze long-term, transformative impacts beyond a one-time investment. By integrating AI-based hydrologic modeling and advanced water resource management techniques, the project aims to establish a resilient flood forecasting and early warning system that will significantly enhance the country's capacity to adapt to climate risks. This initiative will not only protect vulnerable communities from future flood impacts but also serve as a model for integrating technology into public planning processes, driving systemic change in national water management. Furthermore, the same AI-integrated technology and procedures can be applied to reduce risks from other climate-related disasters, such as droughts, famines, health crises, and disease outbreaks. AI’s predictive capabilities can optimize water distribution during droughts, monitor agricultural health to prevent famines, and model disease outbreaks in response to shifting climatic conditions, enabling proactive intervention. This ensures that the AI-driven systems developed under this project can be scaled to address a broader range of climate vulnerabilities, leading to widespread resilience and adaptation across multiple sectors.
The project’s outcomes and activities are designed to significantly reduce human, infrastructure, economic, and social losses caused by floods and climate change. The project enhances early flood detection and forecasting capabilities, allowing for timely and accurate warnings. This directly minimizes the loss of lives and critical infrastructure, as authorities and communities can take preventive measures. Additionally, the project strengthens collaboration between the Ministry of Water Resources (MWR) and private sector partners, ensuring innovative solutions like AI-driven water resource management (WRM) are sustainably integrated into national planning. These efforts improve decision-making and resource allocation in priority areas, such as flood forecasting and hydrologic risk assessment, ultimately safeguarding economic assets and livelihoods, especially in vulnerable regions like Sindh and Punjab. 
The technology can be effectively scaled up and replicated across various regions by establishing a standardized framework for integrating AI-driven hydrologic modeling and flood telemetry systems. By demonstrating success in Sindh and Punjab, the methodologies developed can serve as a model for other flood-prone areas in Pakistan and similar contexts globally, thereby creating an enabling environment for climate resilience initiatives. Partnerships with governmental agencies, local communities, and private sector stakeholders will facilitate the dissemination of best practices and lessons learned. Additionally, the project will promote knowledge sharing through workshops, training sessions, and online platforms, enabling stakeholders to exchange experiences and strategies for effectively managing water resources and mitigating flood risks. 

	D.3. Sustainable development (max. 300 words)

	Describe the wider benefits and priorities of the project/programmes in relation to the Sustainable Development Goals and provide an estimation of the potential in terms of: 
· Environmental co-benefits 
· Social co-benefits
· Economic co-benefits
· Gender-sensitive development benefits 

Provide a summary of the gender assessment and project/programme-level gender action plan (Annex 4) that is aligned with the objectives of GCF’s Gender Policy. 

ii. Impact on SDGs
The AI-based flood telemetry system will align with and contribute significantly to several Sustainable Development Goals (SDGs) by enhancing flood preparedness, improving resilience, and mitigating the socioeconomic and environmental impacts of floods. As an advanced early warning system, the project will support SDG 1 (No Poverty). The Post-Disaster Needs Assessment (PDNA) report of the 2022 Pakistan floods estimated that, as a direct consequence of the floods, the national poverty rate increased by 3.7 to 4.0 percentage points, pushing between 8.4 and 9.1 million more people into poverty[footnoteRef:40]. By reducing the vulnerability of impoverished and marginalized communities to climate-related disasters, particularly floods, which disproportionately affect the poor, the system will enable timely warnings and preventive measures to protect livelihoods and homes, minimizing displacement and long-term poverty cycles. [40:  Pakistan Floods 2022: Post-Disaster Needs Assessment (PDNA), UNDP] 

It will also contribute to SDG 2 (Zero Hunger) by protecting agricultural land from flood damage. Early warning will allow farmers and authorities to implement strategies to mitigate the impact on crops and livestock, thereby maintaining food security in flood-affected regions. This will be especially critical for Sindh and Punjab, where agriculture forms the backbone of the local economy. In turn, this will help preserve ecosystems and improve land quality, which is directly linked to SDG 15 (Life on Land).
Due to rigid societal norms, many women and girls in rural areas are confined to their homes and have limited exposure to the outside world. As a result, they often lack essential life-saving skills needed during disasters and are more vulnerable to gender-based violence and inequalities. Women in need of maternity care and healthcare services face even greater challenges in shelter homes and refugee camps, where health and sanitation facilities are often inadequate. Therefore, projects that focus on disaster risk reduction and preventive measures not only enhance overall community resilience but also contribute to achieving SDG 5 (Gender Equality) by addressing the unique challenges faced by women and girls.
The system will also aid in achieving SDG 6 (Clean Water and Sanitation) by promoting Integrated Water Resource Management (IWRM) through the proactive management of water resources. It will help local authorities protect water supplies from contamination, reducing the spread of waterborne diseases and maintaining access to clean water for affected populations.
Additionally, the AI-based system will directly support SDG 11 (Sustainable Cities and Communities) by enabling authorities to develop resilient infrastructure and mitigate the impacts of urban flooding. By reducing the economic losses from floods and protecting vulnerable urban populations, the system will strengthen local resilience to disasters. Its early detection capabilities will also promote SDG 13 (Climate Action) by building adaptive capacity to climate-related hazards, reducing deaths and economic losses caused by natural disasters, and strengthening disaster risk reduction efforts.
Co-Benefits:
i. Environmental Co-Benefits
Flood water carry enormous amounts of debris, sediments, and hazardous pollutants. Toxins and pathogens, such as viruses and bacteria, are transported along with contaminated sediments and floating debris, which can damage crops and vegetation. Additionally, pollutants carried by floodwaters can adversely affect water quality, habitats, and the flora and fauna within these ecosystems. These negative impacts can be mitigated through an early warning system and proactive flood management measures.
By enabling timely interventions, the early warning system can significantly reduce the effects of hazardous spills and toxic releases during floods. Water from flooded refineries, commercial and industrial facilities can spread harmful substances, leading to further environmental degradation.
ii. Economic Benefits
The proposed AI-based flood telemetry system offers significant economic benefits by enhancing resilience in flood-prone areas. By accurately identifying these vulnerable regions, the system enables the construction of resilient infrastructure that adheres to stringent building codes, reducing the risk of damage during flood events. This proactive approach not only minimizes reconstruction costs but also protects investments in public and private infrastructure. Additionally, the early warning capabilities of the system allow authorities and farmers to take precautionary measures that can prevent crop destruction, thus safeguarding agricultural productivity and the livelihoods of those reliant on farming. Furthermore, by facilitating timely interventions and effective flood management, communities can return to normal life more swiftly after floodwaters recede, minimizing economic disruption and ensuring a faster recovery for local businesses and the overall economy. Collectively, these benefits contribute to enhanced economic stability and sustainability in the face of climate-related challenges.
iii. Social Benefits
The proposed AI-based flood telemetry system provides substantial social benefits by significantly reducing the displacement caused by floods. Flooding often forces individuals and families to abandon their homes and personal belongings, leading to social and psychological distress as they are relocated to temporary shelters. By delivering timely and accurate flood predictions, the system empowers local authorities to implement preventive measures, allowing communities to protect their homes and livelihoods. 
Additionally, the system alleviates the hardships faced by women and girls, particularly in rural areas, where societal norms often limit their exposure and preparedness for such disasters. Due to their constrained upbringing, many lack the skills and resilience needed to cope with disaster impacts, making them more vulnerable to the devastating effects of floods. By reducing the frequency and severity of such events, the system helps protect these vulnerable groups.


	D.4. Needs of recipient (max. 300 words)

	Describe the scale and intensity of vulnerability of the country and beneficiary groups, and elaborate how the project/programme addresses the issue (e.g. the level of exposure to climate risks for beneficiary country and groups, overall income level, etc).

Describe how the project/programme addresses the following needs: 
· Economic and social development level of the country and the affected population
· Absence of alternative sources of financing (e.g. fiscal or balance of payment gap that prevents from addressing the needs of the country; and lack of depth and history in the local capital market)
· Need for strengthening institutions and implementation capacity.

i. Intensity of vulnerability of the country.
The Global Climate Risk Index has ranked Pakistan as the 5th most vulnerable country to climate change. The 2019 Inform Risk Index has ranked Pakistan 18 out of 191 countries in the list of countries facing highest disaster risk levels[footnoteRef:41]. Pakistan is highly prone to flooding and have very low adaptation capability and resilience to bear the impact of disasters.  [41:  https://climateknowledgeportal.worldbank.org/country/pakistan/vulnerability] 

[bookmark: _Hlk180616159]In terms of vulnerability to floods, on average, Pakistan has faced one flood every three years between 1950 and 2011, out of which 21 were extreme floods. More than 8,000 lives were lost, and the country had bear indirect economic impact of $19 billion. [footnoteRef:42] [42:  Waseem, H.B., Rana, I.A. Floods in Pakistan: A state-of-the-art review. https://doi.org/10.1016/j.nhres.2023.06.005] 


ii.	Intensity of vulnerability of groups:
The floods severely affects the poorest and most vulnerable communities. The country’s poorest districts, particularly in Sindh are affected most. In the 2022 floods, Sindh alone accounted for nearly 70% of the total damages and losses. 
The most severely impacted groups included women, children, people reliant on agriculture and livestock, and marginalized communities including people with disabilities. The floods displaced millions, damaged livelihoods, and disrupted essential services like healthcare, education, and safe drinking water.
Women and children are among the most vulnerable groups during floods due to a combination of social, economic, and health-related factors. In times of disaster, women often face increased barriers to accessing essential services, such as healthcare and maternity care, which can exacerbate health risks, particularly for pregnant women and new mothers. Children, on the other hand, are at heightened risk of disrupted education and compromised health, as floods can damage schools and healthcare facilities. Moreover, both women and children are more likely to experience the impacts of gender-based violence in crisis situations, further undermining their safety and wellbeing. Economic hardships resulting from floods disproportionately affect women, especially in agricultural sectors where their livelihoods are closely tied to crop production. As a result, the combination of these factors places women and children at greater risk, making them more susceptible to the adverse effects of flooding and hindering their ability to recover and rebuild their lives. The following figures corroborate the claims.
During 2022 floods, around 650,000 women required maternity services but damage to health facilities in Sindh, and many more in Balochistan, left them without care, exacerbating an already high maternal mortality rate.[footnoteRef:43] Additionally, gender-based violence (GBV) increased, with 5.7 million women and girls were at heightened risk of GBV.[footnoteRef:44] Economically, women in agriculture, an estimated 7 million, faced devastating impacts as their livelihoods were disrupted. [43:  https://disasterphilanthropy.org/disasters/2022-pakistan-floods/]  [44:  Pakistan: 2022 Monsoon Floods, OCHA] 

Similarly, children were also disproportionately affected, with approximately 2.2 million children impacted by the floods. Over 34,000 schools were either destroyed or severely damaged, disrupting the education of thousands. Moreover, over 4 million children were deprived of access to health services, further increasing their vulnerability.[footnoteRef:45] [45:  https://disasterphilanthropy.org/disasters/2022-pakistan-floods/] 

Floods have a direct and severe impact on agriculture and livestock, devastating the livelihoods of those who rely on these resources for their income. When floods occur, they not only destroy homes and shelters but also damage crops, livestock, and farming infrastructure, leaving families without their primary source of sustenance and earnings. As a result, communities dependent on agriculture and livestock are particularly vulnerable to the devastating effects of floods, facing both economic loss and the disruption of their way of life.
Given these impacts of floods, the need for projects like AI-based flood telemetry systems is more critical than ever. The project aims to address these vulnerabilities by providing timely and accurate flood warnings, helping mitigate damages to agriculture, health, and education sectors. The system's ability to predict floods will allow communities to take preventive measures, thereby reducing displacement, loss of livelihoods, and the associated socioeconomic impacts.
ii. Economic and social development level of the country and the affected population
Pakistan is currently facing significant economic challenges, with the lowest GDP growth rate in the region[footnoteRef:46]. The inflation rate has surged to 23.4%, and unemployment stands at 8%[footnoteRef:47]. To meet its development goals, the country is heavily reliant on foreign investments, loans, and grants, including assistance from the IMF. While the government is committed to achieving the targets outlined in its updated Nationally Determined Contributions (NDC), it has acknowledged that foreign support is essential in fulfilling these climate commitments. [46:  https://www.adb.org/where-we-work/pakistan/economy]  [47:  https://www.imf.org/external/datamapper/profile/PAK] 

In addition to economic difficulties, Pakistan is grappling with the escalating impacts of climate change, such as changing weather patterns and devastating floods. Projections suggest that these climate-related events, along with environmental degradation and air pollution, could shrink Pakistan's GDP by 18-20% by 2050.[footnoteRef:48] [48:  https://blogs.worldbank.org/en/endpovertyinsouthasia/turning-concern-action-understanding-climate-change-attitudes-pakistan] 

Sindh, the province most vulnerable to flooding, plays a critical role in the national economy, contributing 27% to the GDP. The livestock industry in Sindh, which accounts for 62% of the agricultural GDP, and the agricultural sector, employing 70% of the province’s workforce, are key drivers of economic activity. However, 37% of Sindh's rural population lives below the poverty line, with flood-affected areas experiencing even higher poverty rates, ranging from 40-60%. These communities also face inadequate access to essential services, including education, water, sanitation, and healthcare.[footnoteRef:49] [49:  World Bank. “Factsheet: Sindh Flood Emergency Rehabilitation Project,” 19 December 2022. ] 

The proposed project directly addresses the economic and social development needs of country, particularly in the context of the floods, which disproportionately affects the poorest and most vulnerable population and districts. The floods had profound and lasting impacts on lives and livelihoods, leading to the loss of household incomes, destruction of assets, rising food prices, and the spread of disease.
The Post-Disaster Needs Assessment of the 2022 floods highlighted a potential increase in the national poverty rate by 3.7 to 4.0 percentage points, which could have pushed between 8.4 and 9.1 million people below the poverty line. Additionally, multidimensional poverty was projected to increase by 5.9 percentage points, putting an estimated 1.9 million households at risk of falling into non-monetary poverty[footnoteRef:50]. These figures demonstrated the immense social and economic impact of floods on the already vulnerable population. [50:  Pakistan Floods 2022: Post-Disaster Needs Assessment (PDNA), UNDP] 

The project aims to mitigate such adverse effects by improving the early warning systems for floods. By providing more accurate and timely flood forecasts, the project will enable communities to better prepare and respond to floods, thus reducing the loss of assets and livelihoods, particularly in agriculture. Given that the agriculture sector is projected to experience a 0.9% contraction in GDP due to the floods, improved flood forecasting will help minimize crop damage, protect farmers' livelihoods, and prevent food shortages. This, in turn, will reduce the knock-on effects on the industrial and services sectors, which rely heavily on agricultural output.
iii. Absence of alternative source of financing
In the aftermath of the devastating 2010 floods, which caused damages amounting to USD 10.056 billion, Pakistan formulated the 4th National Flood Protection Plan (NFPP-IV) with a 10-year timeframe and a total investment cost of Rs 332.246 billion.  Due to financial constraints, the plan's cost was later reduced to Rs 95.980 billion, focusing on top-priority interventions. 
Despite efforts by the Economic Affairs Division (EAD) to secure financing from international donors like the ADB, World Bank, and JICA, no funding had been obtained by mid-2022. However, the ADB later accepted the government's proposal and agreed to fund Phase 1 of the project, which involves installing 443 telemetry stations.
Phase 2 of the project, which will add 264 more stations, requires further financial support. The Government of Pakistan is actively seeking funding from the Green Climate Fund (GCF) to cover this phase, with a particular focus on expanding flood forecasting and early warning systems in Sindh and Punjab.
Given the limited financial resources of the public sector, international assistance remains crucial for the successful implementation and completion of this ambitious project. 
iv. Need for strengthening institutions and implementation capacity.
To enhance flood early warning systems, it is crucial to build the institutional capacity of sectors responsible for managing and operating the proposed telemetry network in the FFC's master plan. This includes training personnel to efficiently install, operate, and maintain the flood telemetry systems. The master plan outlines the establishment of ten divisional offices nationwide, each responsible for operating and maintaining around 100 telemetry stations, with a centralized digital data center in Lahore.
In addition to technical operations, the integration of AI for flood prediction and management will require further capacity building. Staff will need specialized training to analyze large datasets, improve decision-making, and take timely action using AI tools. 
The project will begin with a comprehensive technical capacity assessment of the relevant departments to evaluate their current capabilities in managing telemetry systems. Based on this assessment, a detailed capacity enhancement plan will be developed, focusing on AI integration into hydrologic modeling and flood management. Training staff to effectively use these advanced technologies will be a key component of the initiative.

	D.5. Country ownership (max. 500 words) 

	The project is consistent with the national climate change adaptation and management of water resources strategies of Pakistan in its NDCs, National Adaptation Plan (NAP), National Climate Change Policy, and National Water Policy. The project itself directly responds to the priorities of managing flood risk, water scarcity, and improving early warning systems, which are all identified as priorities in these documents. The projects seeks to upgrade climate resilience, water security and contribute to the sustainable development in Pakistan by processing and integrating AI based solutions in water resources management.

This project is further in alignment with the recently conducted Technological Needs Assessment (TNA) of the healthcare sector of Pakistan, in particular the sub-section pertaining to the WASH sector. This endeavor aligns with the proposed action plans. Integrating of AI based solutions in water quality and wastewater management, water supply systems and sanitation, and hygiene promotion, the project can tackle these challenges and contribute in a great deal to the health of the people.

This project, therefore aligns closely not only with FFC’s ongoing rollout of phase 2 of the development of their Flood Telemetric Network (FTN), rather it is also strongly supported by national priorities and policies that have been previously developed in close consultation with relevant government agencies including the Ministry of Water Resources, Federal Flood Commission and National Disaster Management Authority. The project objectives and activities are integrated with the goals and targets of the National Water Policy making it relevant and strategic to the development of Pakistan.



	D.6. Efficiency and effectiveness 

	D.6.1. Estimated cost per t CO2 eq, defined as total investment cost / expected lifetime emission reductions (Mitigation and Cross-cutting)
		(a) Total project financing
	US$ 53.6M

	(b) Requested GCF amount 
	US$ 25M 

	(c) Expected lifetime emission reductions 
	_______ tCO2eq

	(d) Estimated cost per tCO2eq (d = a / c)
	US$_______ / tCO2eq

	(e) Estimated GCF cost per tCO2eq removed (e = b / c)
	US$_______ / tCO2eq




	D.6.2. Expected volume of finance to be leveraged by the proposed project/programme and as a result of the Fund’s financing, disaggregated by public and private sources (Mitigation and Cross-cutting)
		(f) Total finance leveraged 
	US$ 28.6M 

	(g) Public source finance leveraged 
	US$ 28.6M 

	(h) Private source finance leveraged 
	US$_______

	(i) Total Leverage ratio (i = f / b)
	1.15 

	(j) Public source leverage ratio (j = g / b) 
	1.15

	(k) Private source leverage ratio (k = h / b)
	_______




	D.6.3. Describe how the financial structure is adequate and reasonable in order to achieve the proposal’s objective(s), including addressing existing bottlenecks and/or barriers; providing the minimum concessionality; and without crowding out private and other public investment. (max. 500 words)

	As a highly debt distressed country, this project is proposed as grant-based to provide life saving services while relieving this distress. This project is therefore proposed as grant-based and publicly financed. The level of public finance proposed is aligned with the project plan of the FSPS-III approved by Pakistan’s Parliament that includes 30% cost sharing with 20% from the Federal and 10% from State Governments. 
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	E. ANNEXES

	E.1. Mandatory annexes 

	☐	Annex 1
	NDA No-objection Letter(s) (Template)

	☐	Annex 2
	Pre-feasibility (or feasibility) study (Guidance)

	☐	Annex 2a
	Logical Framework (Template) 

	☐	Annex 2b
	Timetable (Template)

	☐	Annex 3
	Budget plan that provides breakdown by type of expense including AE fees (Template)

	☐	Annex 4
	Gender assessment and action plan (Template)

	☐	Annex 5
	Co-financing commitment letter if applicable  (Template)

	☐	Annex 6
	Term sheet including a detailed disbursement schedule and, if applicable, repayment schedule

	☐	Annex 7
	Risk assessment and management (Template)

	☐
	Annex 8
	Procurement plan model (Template)

	☐
	Annex 9a
	Legal Due Diligence (regulation, taxation and insurance) (Template)  

	☐
	Annex 9b 
	Legal Opinion/Certificate of Internal Approvals (Template)  

	E.2. Other annexes to be submitted when applicable/requested

	☐
	Annex 10
	Economic and/or financial analysis (Guidance)
(mandatory for private-sector proposals)

	☐
	Annex 11
	Appraisal, due diligence or evaluation report for proposals based on up-scaling or replicating a pilot project

	☐
	Annex 12
	Environmental and Social Action Plan (ESAP) (Template)

	☐
	Annex 13
	Operations manual for EDA projects (guidance)

	☐
	Annex 14
	Assessment of GHG emission reductions and their monitoring and reporting (for mitigation and cross cutting-projects)[footnoteRef:51] [51: Guidance on GHG emission reduction calculations for GCF projects/programmes is available on the GCF Programming Guidance (https://www.greenclimate.fund/sites/default/files/document/gcf-programming-manual.pdf), Box 12 “How to estimate greenhouse gas emission reductions for GCF”. This annex is mandatory for Mitigation and Cross-cutting projects] 


	☐
	Annex xx 
	Other references



*** Please note that a funding proposal will be considered complete 
only upon receipt of all the applicable supporting documents. ***
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