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Abstract 

Effective transboundary water management depends on data availability, but its shortage and non-sharing are main hurdles 

in the management of Kabul River Basin shared by Afghanistan and Pakistan. Accurate and timely shared data is necessary 

for managing droughts, floods, agricultural planning, irrigation arrangements, climate adaptation, dams’ operation, river 

control structures, negotiations etc.  It provides overall understanding regarding effects of upstream and downstream water 

use, fosters participative decision making and mitigates conflicts. The article emphasizes that both countries should not be 

critical and consider each other concerns.  Therefore, Coordinated and integrated system of data exchange is necessary for 

equitable and durable management of Kabul River Basin.  
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1. Introduction 

The data is an important tool of transboundary water cooperation which promotes transparency, 

fairness, reliance, harmony and enhances meaningful engagements between riparian countries. It 

serves as the backbone of viable transboundary water management.  

Data provides basic information of the river basin for day to day management of storage, 

irrigation, hydro power generation along with successful execution of projects and investment 

plans of medium and large infrastructure etc. (Rasooli & Kang, 2015). It helps to assess the effects 

of irrigation, municipal, industrial and hydro-power uses of available water in a basin. It improves 

functionality of ecosystem and supports climate adaptation (Singh, 2017).    

Data exchange plays an effective role in the decision-making process of a shared watercourse and 

facilitates transboundary dialogues and cooperation (Loodin, Eckstein, Singh & Sanchez, 2024).  

It addresses needs, common issues of riparian countries and supports participative decision 

making which leads to formal agreements and benefits sharing treaties.   

Dr. Gul Afghan Saleh (President, Gul Engineering PLLC Alexandria, USA and former USAID, 

Senior Project Manager of Water & Energy in Afghanistan from May 2003 to July 2014) is of the 

view that the strategic importance of data sharing in Kabul River Basin management is 

indispensable—not only as a technical enabler of evidence-based decision-making, but also as a 

foundational pillar for climate resilience, trans-boundary cooperation, and sustainable resource 

governance. In a basin marked by geopolitical sensitivities and increasing hydrological 

variability, the ability to exchange timely, accurate, and interoperable data is critical for managing 

floods, droughts, and agricultural cycles. The global best practices show, data transparency is not 

merely a technical asset—it is a trust-building mechanism that underpins collaborative planning, 

energy optimization, and long-term ecological stewardship. (Email communication, October 26, 

2025).  

The long term transboundary water cooperation requires steady supply and exchange of data. Due 

to trust deficit situation, there is no mechanism to exchange data and information between 

Pakistan and Afghanistan. This distrust confounds issue as Pakistan apprehends Afghanistan up 

stream control while Afghanistan opposes perceived dominance of Pakistan.  Due to such absence 

of data exchange, both countries are wasting the opportunities of expected development and 

progress in Kabul River Basin (Iqbal, 2020).  

The article discusses the crucial role of data sharing in promoting trust, supporting collaboration, 

facilitating quality decision-making, reducing chances of conflicts, strengthening sustainable 

transboundary water resource management and cooperation.  

2. Research Methodology 

The article employs a qualitative approach to explore the importance of data in the management 

of Kabul River Basin. This approach helps riparian countries to understand how diverse forms of 

data assist in working together and resolving issues through collaborative decision making of a 

shared river basin. The research is based on secondary and primary sources, such as articles of 

academic journals and newspapers, reports of governments, international organizations and 

independent institutions, news, websites, books, etc., while primary sources pertain to views, 

opinions and experiences of the professionals, experts, academicians etc., based on discussions 

with them which provide in-depth understanding often missing from available data. After 
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cautiously consolidating, reviewing and relating information from documents and discussions, 

main ideas regarding data access, reliance and collaboration are developed. This blend of sources 

gives a transparent and trustworthy scenario that how data supports across borders cooperation of 

a shared river basin in monitoring and managing of floods, droughts, environment, climate 

change, agriculture, river control structures, resource planning etc. 

3. Discussion 

3.1 Importance of Data in Dams and River Control Structures Management 

Since 2003 [after the end of first Taliban regime in 2001], Afghanistan is planning to develop 12 

river infrastructure projects [dams, diversions etc.] on Kabul River and its tributaries for 

irrigation, hydropower, flood control, drought mitigation etc. On account of three decades of war, 

Afghanistan wants to develop dams without negotiation [without sharing data] with riparian 

countries being grace period for construction of infrastructure (Thomas,2014; Thomas, 2016;), 

but the international water law requires prior notification and exchange of data regarding dams 

and planned measures which may impact other riparian countries.  

In the absence of bilateral mechanism to manage shared river, the construction of dams in 

Afghanistan will reduce the downward water flow to Pakistan which may cause conflict between 

both countries. The shortage of water and increasing demand may become a sign of insecurity 

and conflict in the region (Pervaz & Khan, 2014).   

In this respect, dams’ design, operation and environmental evaluation are important. Information 

regarding dams’ location, construction stages, storage (water level, releasing of water), irrigation 

structures etc., removes misunderstanding and improves transparency. It enables riparian 

countries to manage floods, droughts, water allocation etc. For hydro power generation 

information regarding in and out flow of water, sediments accumulation rate, live reservoir level 

etc., is also necessary. Pakistan and Afghanistan can do basin-wide planning by cooperating in 

technical designing, hydrological modeling, evaluation of environmental impacts and maintaining 

safety standards of dams. 

Trans-boundary water issue in Afghanistan is considered sensitive which involves confidentiality 

of data. Therefore, Afghanistan avoids to share data in order to gain advantage as “Afghanistan 

wants to develop infrastructure first then enter into negotiation”. But, financing of international 

financial institutions and donors on river control infrastructure and dams requires consensus of 

riparian countries through notification, consultation, sharing of technical and environmental data 

etc., and there is no such consensus between Pakistan and Afghanistan (Iqbal, 2020). Data-driven 

cooperation is also a diplomatic imperative because the international support, as global funds 

(e.g., World Bank) often prioritizes data-driven projects (World Bank, 2020).  

Syed Jamait Ali Shah (Former Pakistan Commissioner of Indus Waters Commission, 1993-2010) 

states that engineering data are of different kinds, some are related to environment or ecology or 

demographic or sediment flow data or hydrological data and information. However, hydrological 

data are very essential for the design of any kind of water resources and hydel projects or hydraulic 

structures. Generally, the designers prefer to have such physical or observed data of flows and 

sediments etc., for minimum of 25 years. However, in the absence, 10 years’ data is also 

considered workable. Under modern techniques, the precipitation flow models related with 

catchment area may provide reliable hydrological data at a specific point in order to verify or 

check the observed data (Email communication, May 02, 2025).  
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Dr Mohammadreza Shahbazbegian (Associate professor in Hydropolitics and systems analysis at 

Tarbiat Modares University Tehran, Iran) is of the view that in the Kabul River Basin, the absence 

of a standardized data-sharing mechanism between Pakistan and Afghanistan has led to mistrust. 

The data scarcity leads to conflict escalation as unilateral development (e.g., dams) without shared 

data breeds suspicion and transforms water from a shared resource into a source of conflict. 

Afghanistan's planned infrastructure could disrupt Pakistan's wheat cultivation, but without 

Afghanistan's dam operation data, Pakistan cannot plan effectively. Similarly, Afghanistan's 

hydropower projects require downstream flow assurances, which remain contentious without 

joint hydrological models. Thus, consensus is impossible without flow data (LinkedIn 

communications, May 09 &12, 2025).   

Data sharing of dams and river control structures promotes durable water management and 

prevents conflicts. It also avoids conflicts even when there is no treaty between riparian countries. 

It is not only just a technical requirement but also paves way for cooperation, stability, prosperity 

and peace. If data is shared, it will be an important initiative toward fair and dispute-free water 

management of the Kabul River Basin between Pakistan and Afghanistan. 

3.2 Importance of Data in Negotiations 

Data sharing is significant for successful transboundary water negotiations as it provides sound 

basis for cooperation on shared river basin (Susskind & Islam, 2012; Malyar, 2017). It builds 

diplomatic relations between riparian countries and highlights requirements of the negotiating 

parties (Boyd, Gatewood, Thorson, & Dye, 2019). 

Pakistan and Afghanistan do not have cordial relations so data sharing mechanism cannot be 

developed under this trust deficit state of affairs which should be overcome through regular 

communication and coordination (Khalid & Iqbal, 2020). The sharing of data is not only 

important in negotiations of transboundary water cooperation but also helpful in the 

implementation of collaborative model.  In this regard, there should be consensus on a uniform 

way of gauging river flows and riparian countries must exchange available technical data (Zeitoun 

& Mirumachi, 2008) In technical dialogues scientists lead data sharing initiatives which reduce 

mistrust (Habib, 1979) because negotiations stalemates occur when technical data is absent or 

disputed.   

Prof. Jeff Camkin (Professor of Water Resource Management, University of Western 

Australia) considers that data sharing for the Kabul river basin or any shared basin is not only 

critical for more effective river basin management but can also be a bridge to broader 

collaboration. Sharing data provides a clearer picture for coordinated management of the entire 

river basin, creates opportunities for personal and institutional collaboration, and helps build trust 

between individuals, organizations and countries (Email communication, December 11, 2025).     

The riparian countries should strengthen their data collection capacity with improved technology 

which gives them advantage as uneven and unprepared positions in negotiations enhance conflict 

(Thu & When, 2016).   

Okavango River Basin is a successful example of trust among riparian countries through data 

sharing. It consists of three Southern African Countries i.e., Namibia, Angola and Botswana. The 

countries concluded a treaty to setup a permanent commission named Okavango River Basin 

Water Commission (OKACOM) after years of negotiations wherein parties agreed to share data 

to assist OkACOM’s working and exchange information regarding any development affecting 

https://www.linkedin.com/in/mohammadreza-shahbazbegian-16662b182/overlay/about-this-profile/?lipi=urn%3Ali%3Apage%3Ad_flagship3_profile_view_base%3BKuJeaN0NQxq8WJFbHOT6Gg%3D%3D
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shared watercourses (Bybee, 2015; Mogomotsi G.E., Mogomotsi, P. K., & Mosepele, 2020; 

Sarfraz et al., 2022).   

Absence of institutional mechanism for sharing of transboundary water has deteriorated relations 

of riparian countries in Nile River Basin (Wehling, 2021) while cooperation of Pakistan and 

Afghanistan on Kabul River Basin depends upon data sharing which is a challenge due to trust 

deficit situation between them (Shams & Muhammad, 2023).   

One of the reasons of successful Mekong River Cooperation is an organized data sharing system 

in regulating transboundary water resources (Wolf, 1997; Anh, 2019)). The Mekong River 

Commission (MRC) offers a successful model: member countries share real-time hydrological 

data which provides accurate forecasts regarding floods and droughts and reduces the damages 

considerably in the downstream [lower reaches] of Mekong River Basin. The MRC monitoring 

and forecasting system has three major components i.e., collection and communication of data, 

procedure and process of forecast, and spreading information of forecast (Manusthiparom, 

Apirumanekul, & Mahaxay, 2005). The Mekong River Basin presents an account of proper 

balance between water, food and energy utilization which is helpful in the production of food and 

energy and has turned into a necessary part of regional and global economies (Van That, Loi & 

Van, 2024). Therefore, a cooperative institutional mechanism for the Kabul River could yield 

mutual benefits. 

Syed Jamait Ali Shah (Former Pakistan Commissioner of Indus Waters Commission 1993-2010) 

explains that Kabul River is shared by Pakistan and Afghanistan and the most important aspect 

should be to have information and data of the existing and potential uses from this river. It may 

include any dam, diversion, barrage and canals etc. with salient features. The Kabul River has 

almost 50% of its contribution of flow from river Chitral [originates from Pakistan] which is 

called Kunar River in Afghanistan. Since river Kabul water after entering into Pakistan is being 

fully utilized, therefore, it needs an agreement or a treaty between the co-riparian nations not for 

Kabul River only but for other small common rivers between Pakistan and Afghanistan. 

Afghanistan has never cooperated with Pakistan on sharing any data or detail and this aspect needs 

to be looked into as how to get such information at Govt. level. However, in order to roughly 

assess the existing and future uses of Afghanistan, efforts have been made by Pakistan and can 

again be reviewed to arrive at reasonable estimates etc. (Email communication, March 25, 2025).  

To facilitate dialogues on transboundary water issues, efforts are required to monitor stream flow 

volume and assess the rate of enhanced dependence on ground water in Afghanistan (Fipps, 

2007). The data provides sound basis for negotiations so there is need of consensus between 

Pakistan and Afghanistan to setup a joint data base (Vick, 2014).  

The sharing of data not only improves technical ability but also facilitates cooperation on other 

matters which will eventually pave way for a strategic accord between Afghanistan and Pakistan. 

Therefore, data availability has game changing effects as it provides basis for negotiations and 

promotes cooperation between riparian countries.  

3.3 Importance of Data in Climate Adaptation 

Climate change is not restricted to certain political borders and therefore requires transboundary 

solutions (Renner, 2009).  It has a considerable effect on water flow system particularly in dry 

and Semi-dry areas like Kabul River Basin which has faced devastating droughts and flash floods 

(Akhtar et al., 2018). It affects different sectors, communities and regions. Therefore, data is 
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necessary for effective planning as it helps countries regarding calculation of their yearly average 

temperatures, rainfall levels, droughts, floods and other trends related to climate. This eventually 

assists officials to prepare plans and policies at national level in order to deal with future 

requirements of climate (UNDP, 2022). Research studies to understand vulnerability of climate 

change are very few in Chitral Kabul River and there is no formal water sharing agreement 

between Afghanistan and Pakistan (Baig, Abid, Khan, Jiao, Amin & Adnan, 2020). 

 The climate change has affected the trend of snow and glaciers melt which provide water to 

Kabul River and resulted in change of seasonal rainfall/ monsoon pattern of the river basin 

(Ahmad & Fahd, 2014). There has been decline in Afghanistan’s glaciers in 20th century and the 

speedy melting of glaciers and snow triggered river blockages, landslides and flooding (Vick, 

2014).  

There is prediction of increase in temperature of Hindukush-Karakorum-Himalayan region more 

rapidly than average temperature of the world by 2100.  Therefore, yearly rain fall is likely to 

grow by 8-12% in Kabul River Basin and changing patterns of monsoon are causing devastating 

floods in Pakistan and Afghanistan (Iqbal, Dahri, Querner, Khan, & Hofstra, 2018). The rising 

temperature and variation in precipitation both in terms of time and volume may disturb 

availability of water. The variation in water flow due to climate change requires cautious policy 

and modification in water engineering and amendments in management techniques (Memon, 

2009). In the absence of overall climate projections of the basin, there is increase of climatic 

effects as shifting precipitation patterns require prior preparation (for meeting added pressure on 

water system) which both countries don’t have. 

Dr. Anthony Turton (Professor: Centre for Environmental Management, University of Free State, 

Bloemfontein, South Africa) explains that data is vital if adaption to climate change is the 

objective. Climate change data needs to be captured accurately overt long time scales as the 

change is incremental and slow. This means that river basin management institutions need data 

that is accurate, but also covering decadal or even centuries of time. This is one of the most 

important roles of any river basin management structure, because data means power, especially 

when it is accurate and uncontested (Email communication, June 09, 2025). 

There is no proactive strategic planning for development of entire river basin as the Kabul River 

Basin hydrology demands an all-inclusive approach for building resilience to mitigate the 

uncertainties of climate change (Iqbal, 2020). Joint planning is needed for the improvement of 

hydro-meteorological system and setting up of mechanism to share and implement water policies 

as the acute data scarcity in Kabul River Basin has hampered the progress of important scientific 

studies and analysis (Masood et al., 2018). Therefore, the information sharing enhances 

understanding about climate change, [its associated uncertainties], hydrological and socio-

economic models together with water flows and water-quality standards. Such understanding 

strengthens early warning systems which can decrease the effects of dangerous events (Cooley et 

al., 2009).   

Dr. Muhammad Zia-ur-Rahman Hashmi (Former Head, Water Resources & Glaciology Section, 

Global Climate-Change Impact Studies Centre, Islamabad.) emphasizes the setting up of 

hydrometeorological [weather & water resource] monitoring platforms in Kabul river basin to 

ensure efficient early warning system, sharing of information and improved collection of quality 

data so that challenges of changing hydrological cycle may be managed accordingly (Email 

communication, May 14, 2025). 
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Improved knowledge along with data sharing mechanisms is necessary requirement for closer and 

more integrated cooperation on climate change (Phol et al., 2014). To generate the best possible 

benefits for the whole river basin, climate change adaptation measures should be designed and 

managed to avoid negative transboundary impacts (World Water Council, 2009).  

During environmental emergencies i.e., widespread flooding and drought, data sharing role is 

pivotal in organizing emergency and humanitarian aid (Boyd et al., 2019). Furthermore, long-

term climate models and real-time weather data help to form adaptive strategies to address climate 

change, monitoring water quality, environmental flows and   safety of biodiversity.  Integrates 

substantial population 

The Rhine River Basin integrates a substantial population of Europe from Alps to North Sea. The 

basin has 9 countries and is governed by the International Commission for protection of the Rhine. 

The cooperative spirit of member countries enables the commission to deal the issues of Rhine 

River associated with its future development i.e., socio-economic, climate change etc. (Iqbal, 

2020). To manage shared issues, the Rhine River riparian countries have shifted from isolated 

actions to integrated climate-proofed management through data sharing and coordinated 

responses. The Socio-Economic Scenarios (SES) Project of Rhine River (2023-25) provides 

essential data to promote cooperative water management through integrative climate adaptive and 

socio-economic planning. It represents that constant data sharing and cooperative scientific 

evaluation are important for developing joint strategies to deal with the effects of climate change 

on shared waters (Ter Maat,Mes,Edler,Schasfoort, Buitink, Dalmin, Monji & Weiland, 2025).  

The transboundary approach is essential for effective climate adaptation as declining water 

resources may cause conflict. The ecosystem resilience, economic prosperity, public well-being 

and security require sustainable use of land and water resources etc. (UNECE, 2018). Thus, the 

shared threats of climate change and water deficiency are powerful persuaders for Pakistan and 

Afghanistan to cooperate for sustainable solutions despite political differences. By this way, both 

countries can secure prosperous future (Yaqoob & Arjjumand, 2024). To all intents and purposes, 

the visible impacts of climate change require that Pakistan and Afghanistan should formulate a 

basin wide holistic plan for data sharing and responsible eco-friendly water resource management. 

3.4 Importance of Data in Agricultural Planning 

Mr. Li Lifeng (Director of the Land and Water Division, FAO) is of the view that “Water scarcity 

means less water for agriculture production which in turn means less food available, threatening 

food security and nutrition” (FAO, 2023).  

Agriculture is a backbone of economy and water is a driving force of agriculture sector. It plays 

an important role in economic development and prosperity of the people (ANDS, 2008; Hanasz, 

2011). Agricultural growth and development are directly dependent on water so availability of 

water for irrigation is important (Portar & Raulfs-Wang, 2017) which is affected by 

unpredictability in timing and amount of precipitation that causes increased flooding and 

corrosion of irrigation structures and canals whereas reduced quantity of water during parched 

period for irrigation further increases competition over water usage (Bastakoti, Ale & Shivakoti., 

2015). Therefore, availability of data along with regular forecasts are necessary for preparation 

of crops and irrigation arrangements.  

Agriculture planning is particularly dependent on the degree of accuracy of weather prediction. 

Measurement of frequency and quantity of precipitation contributes in water resource planning 
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and management. It not only helps planners and decision makers to make appropriate allocation 

of water for different seasons but also enables farmers in determining suitable cropping pattern in 

their areas (Memon,2009). Adopting effective irrigation strategy through sprinkler or drip 

methods can improve productivity and control wastage of water. Modifying plans of irrigation on 

the basis of real time data can enhance the efficient use of water (Sediqi & Komori, 2023). The 

connecting data to livelihoods is necessary as data sharing improves agriculture, energy and 

disaster management (USAID, 2019). Through prioritizing agricultural data, the improved 

planning will reduce the vulnerability and livelihood risks of farmers (Iqbal, 2020).  

Decades of dispute in Afghanistan badly damaged irrigation system. Less rainfall, recurring 

droughts and decreased surface water flow further deteriorated the situation of agriculture sector 

(Hanasz, 2011). Reduction in the annual quantity of water of Kabul River due to climate change 

and increased use in Afghanistan will impose a serious problem to agricultural economy of 

Pakistan. Water shortage can cause worsening relations between Pakistan and Afghanistan 

(Akhtar & Iqbal, 2017). There should be a study into consumption of water in the Kabul River 

basin keeping in view the future demand for agricultural and economic development. Moreover, 

monitoring should be established to measure actual flow from Afghanistan into Pakistan from 

Kabul and other small rivers of the Kabul River Basin (GIRoA, 2007b).  

Dr.-Ing. Fazlullah Akhtar (Senior Researcher Center for Development Research (ZEF), 

Genscherallee Bonn, Germany) states that in the Kabul River Basin, data is extremely important 

for farmers and managers of water resources. It helps them plan when and what to plant, manage 

scarce water resources, and prepare for floods and droughts. By using local knowledge alongside 

modern data, farming communities can make better and sustainable choices and build a more 

resilient agricultural future (Email communication, June 05, 2025). 

For sowing crops in irrigated areas, the calculation of water for crops’ requirement is necessary 

and water sharing system of Kabul River Basin should be documented between Pakistan and 

Afghanistan (Baig, Abid, Khan, Jiao, Amin & Adnan, 2020).  The cooperation between Pakistan 

and Afghanistan matters as availability of reliable flow of water enhances agricultural 

productivity (Lautze, Meelad, & Hayat, 2023). Riparian countries can increase their hydro-power 

generation and agricultural production with appropriate data and coordinated planning of 

irrigation requirements, crop cycles/patterns and energy demands. 

Chu-Talas River Basin is an instance where data sharing for agricultural planning and cooperation 

have been agreed on. The republics of Kyrgyzstan and Kazakhstan have common rivers i.e., Chu 

and Talas which are important for irrigation agriculture (of vast area in both countries) and 

electricity generation. Both countries entered into an agreement for equitable and fair 

management. The agreement facilitated the establishment of joint commission to administer Talas 

and Chu river basins. The commission agreed on a procedure for consistent and valid data sharing. 

The cooperative system made possible online consultation of data for determination of irrigation 

water which enabled transparent decision-making, mitigated tensions, and ensured regulated 

flows (Libert, 2015; UNECE, 2021). 

Dr. Bo Libert (Former Regional Advisor on Environment of United Nations 

Economic Commission for Europe (UNECE), Geneva, Switzerland) is of the view that at present, 

data sharing is not fully functioning between riparian countries (Kyrgyzstan and Kazakhstan) as 

expected, particularly during dry years. No doubt, data sharing is needed for durable cooperation 

and we hope for the best that good sense will prevail and agreement will be implemented in letter 

https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjdnJDOvtjUAhWBQI8KHX_MCKwQFggfMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FUnited_Nations_Economic_Commission_for_Europe&usg=AFQjCNFMQnIUR_l6UxCOmczbyQYeIeGvXA
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjdnJDOvtjUAhWBQI8KHX_MCKwQFggfMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FUnited_Nations_Economic_Commission_for_Europe&usg=AFQjCNFMQnIUR_l6UxCOmczbyQYeIeGvXA
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjdnJDOvtjUAhWBQI8KHX_MCKwQFggfMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FUnited_Nations_Economic_Commission_for_Europe&usg=AFQjCNFMQnIUR_l6UxCOmczbyQYeIeGvXA
https://www.google.com.pk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjdnJDOvtjUAhWBQI8KHX_MCKwQFggfMAA&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FUnited_Nations_Economic_Commission_for_Europe&usg=AFQjCNFMQnIUR_l6UxCOmczbyQYeIeGvXA
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and spirit (Email communications, November 27&28, 2025).  

Water use for irrigated agriculture is likely to increase. All the times smooth sailing is not possible, 

differences are natural which can be coped with available guidelines given in the treaty and will 

to cooperate. Continuous engagements of riparian countries to discuss their information 

requirements enable them to establish improved networks and find innovative solutions. In 

context of the Kabul River Basin, will to cooperate is necessary which initially does not need 

wide-ranging monitoring networks to start data-sharing. 

The data will facilitate the policy makers to increase the efficiency of water and land use through 

the provision of a sustainable water supply; equitable and regular water sharing between sub-

basins and irrigation systems; and a significant reduction in unproductive water losses on the way 

to the end users (Dukhovny, Mirzaev, & Sokolov, 2008). To prevent the leakages, seepages, 

outflow and to control the issues of over consumption require adaptive and efficient water 

management in order to develop agriculture on sound footings (Sultani,2018), but all these plans 

demand regular and reliable data in order to secure durable development. 

3.5 Importance of Data in Flood prediction and Protection 

Flood predictions are usually associated with large uncertainties due to lack of historical data and 

long gaps in the recorded data. The shortage of recorded data and limitation of available data 

depict that floods are poorly studied in this region. The available hydrological data are collected 

before and after the Afghan civil war period. This long gap and climate change effects split the 

dataset and creates difficulties to use this dataset for predicting flood characteristics (Mayar et al., 

2020). Pakistan and Afghanistan are situated under the Hindu Kush Himalayas, and are 

susceptible to rapid and fast flooding due to torrential rains and snow melting (Taraky, Liu, 

McBean, Daggupati, & Gharabaghi, 2021). The changing patterns of monsoon are causing 

devastating floods in Pakistan and Afghanistan, but lack of mechanism of data exchange 

endangers lives and economies in both countries (Iqbal et al., 2018).  

The deficiency of data and monitoring stations causes uncertain and generalized weather 

predictions. There is no assessment about the behavior of glaciers and glacial lakes in the Northern 

Areas of Pakistan nor their data on rainfall-to-flood-runoff relations for Chitral, or any other 

northern district. In the absence of accurate data, it is difficult to determine that rains trigger 

additional outflow through increase in snow and glaciers melt (Habib, 2015). The shocking floods 

of 2018 affected over 18 million people in Pakistan (Ahmad & Fahd, 2014) whereas in 2022 

floods, one-third of Pakistan was under water and displaced population was around 32 million 

(Mallapaty, 2022).  

 Early-stage planning can have a major impact on the downstream river network and its 

communities across an entire basin (Tharme, 2015). To improve flood protection, installation of 

automatic water level monitoring stations in the Upper Kabul River in Afghanistan will help to 

provide swift information downstream in Pakistan for taking timely measures of safety from 

flood.  Such mechanism is successfully run in the Dniester River shared by Ukraine and Moldova 

in Eastern Europe. The Dniester River rises in Ukraine then flows through Moldova and lastly 

discharges in Black Sea in Ukrainian area. The automatic water level monitoring stations in Upper 

Dniester River in Ukraine quickly provide available information to the relevant agencies 

downstream in the Republic of Moldova and Ukraine [Ukraine is both upper and lower riparian 

while Moldova is middle riparian] enabling both countries to make timely flood protection 
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decisions (UNECE, 2015; UN 2009). The sharing of real time data by member countries of 

Mekong River Commission (MRC) is an example of cooperation and water management. All 

member countries timely and regularly exchange hydrological, meteorological data and detail 

about planned projects. This exchanging of data builds trusts among riparian countries and 

improves flood and drought forecasting and related management. This efficient early warning 

mechanism considerably reduces losses (Mcpherson & Ropicki, 2021).  

Another example is the Sava River shared by Serbia, Slovenia, Croatia, Bosnia and Herzegovina. 

The river basin is governed by the Sava River Basin Commission (ISRBC) The member countries 

under the commission prepared a “hydrologic and hydraulic (H&H) model” to develop a flood 

risk assessment system containing identification of flood risk regions, data collection, preparation 

of maps, management plan, flood forecasting and warning strategy.  The model helped a lot to 

integrate, monitor and support all these activities (UNECE, 2018). Therefore, the data sharing 

between Afghanistan and Pakistan, under an efficient shared flood modeling, would not only 

improve cooperation, forecasting, monitoring and mitigation strategies, but also eases political 

tensions.  

Flood zones identification facilitate risk mitigation process. The construction of storage 

reservoirs, embankments in flood prone zone and establishment of climate stations at high-altitude 

enable better monitoring of the hydrologic cycle. The future water availability and flood risk 

evaluation require water management treaty between Pakistan and Afghanistan which will ensure 

sustainable development (Baig, 2024).  

3.6 Importance of Data in Drought Management 

Drought is a usual phenomenon of climate which takes place in almost all areas of the world 

(Wilhite, Sivakumar, & Wood, 2000), but it is an intricate and less understood natural hazard in 

central and south Asia (Baig, Abid, Khan, Jiao, Amin & Adnan, 2020). Low winter precipitation 

continuously for two years is the major cause of droughts in Pakistan and Afghanistan which 

happens once in each 10 to 15 years’ time period. Majority of population in Kabul River Basin is 

dependent on agriculture and livestock [dependent on water] therefore droughts not only badly 

affect livelihoods and incomes but also increase poverty (GIRoA, 2008; Sidiqi, Kasiviswanathan, 

Scheytt, & Devaraj, 2023).   

There was growing trend of severe droughts in Kabul River Basin during the period from 1940 to 

1960. This trend further accelerated after the year 2000 whereas dry spells have become more 

frequent in Kabul River Basin in recent times. (Tariq, Rahim, Aziz & Yousaf, 2021). The droughts 

of 1998-2002 badly hit the rural population in Pakistan which caused not only reduction in 

agricultural production but also withdrew the   attainments of previous decade (Anjum, Saleem, 

Cheema, Bilal & Khaliq 2012).  

The Kabul River Basin faced drought conditions from 2000 to 2004 with extreme drought of 

2001, stated as worst in the region (Alami, Hayat & Tayfur, 2017). The drought of 2011 affected 

14 provinces out of 34 of Afghanistan and around 2.6 million people suffered (Miyan, 2015).  In 

2018 drought, people faced severe food shortage due to reduction in crops’ production and river 

stream flow and around 300,000 people displaced in Afghanistan (Sidiqi, Kasiviswanathan, 

Scheytt, & Devaraj, 2023). In coming 45 years, scientists assess that there will be decrease in 

rainfall and increase in average temperature of up to 4°C [4 degrees centigrade] as compared to 

temperature of 1999. There are chances of domination of droughts in Kabul River Basin by 2030 
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which further cause desertification and deforestation (UNDP, 2016). In this regard, detailed 

examination of drought situations and their harshness is necessary for preparation of drought 

planning to mitigate the chances of future events (Wilhite et al., 2000).   

Data availability and analysis regarding evaluations of previous droughts along with systems of 

drought warning and managing in Pakistan are very limited (GOP,2018). Afghanistan is facing 

the constraints of inadequate availability of meteorological and hydrological data i.e., 

temperature, precipitation, stream flow etc., as long term combined water, crop and climate data 

provides sound basis for drought risk assessment. Therefore, limitations of data gaps i.e., 

incomplete data and short observational periods may lead to uncertain calculation and less reliable 

drought risk assessments (Samim, Lee, Hussainzada, Bhanage, & Nayyer, 2025).  

The water scarcity can only be considered in detail subject to sufficient availability of data. 

Insufficient data results in improper analysis along with imperfect, partial and limited solutions 

(Aziz, 2007).  Earlier, there was ample amount of water in the Kabul River, but due to constant 

droughts, there is deficiency of water (Sultani, 2018). In this regard, readily available data is 

necessary for assessment and drought risk mapping. 

Keeping in view the recurring droughts, Afghanistan understands common challenges which 

require regional cooperation [data sharing] and strategy for managing water resources on durable 

basis in Kabul River Basin despite hurdles of political polarization and instability in Afghanistan 

(Yaqoob & Arjjumand,2024). 

Dr. Donald A. Wilhite, (Professor & Director Emeritus, Applied Climate Science, School of 

Natural Resources, University of Nebraska-Lincoln, USA) enunciates that comprehensive early 

warning systems are key in detecting the early onset of drought conditions and severity across 

spatial scales.  This information is critical for effective response and planning since water 

shortages affect a multitude of impact sectors.  Early warning systems must be coupled with 

advanced assessments of vulnerability in these sectors, i.e., who and what is at risk and why, and 

the implementation of appropriate mitigation and response measures in order to deal proactively 

with future drought episodes (Email communication, November 03, 2024).   

Further, he adds that growing intensity, duration and frequency of droughts in many regions are 

due to direct impact of climate change. The current drought management (crisis management) 

trends are not adequate as these are reactive. Therefore, adoption of proactive and holistic 

approach is necessary for effective drought risk management (Email communication, May 31, 

2025).  

Taking into account of international standards to protect water quality, there should be preferences 

to use the water of Kabul River under water deficient situations i.e. in dry year and Rabi period 

(Akhtar & Iqbal, 2017).    The impact of water deficiency on food security can be reduced through 

the introduction of climate resilient varieties of crops and farming pattern which are less water 

consuming (Sediqi & Komori, 2023).  

Turkey and Armenia have a history of strained relations. Despite all the bitter facts, they are 

cooperating over dam on Arpaay/Akhuryan River calmly and smoothly without involving 

political emotions. They addressed drought periods with consideration and innovation by 

changing water supply plans, data sharing and applying joint water-saving strategies (Altingoz & 

Ali, 2019).   

Like floods, the Rhine River Basin is also susceptible to droughts due to water shortage and low-
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flow in summer season. The International Commission for protection of the Rhine (ICPR) is 

promoting drought management practices among member countries through collaboration and 

science-based understanding of upcoming water accessibility, demand and reasonable 

distribution. To improve awareness about possible water scarcities, wide-ranging data concerning 

temperature, rainfall, reservoir storage, river flows, run off situations, water level and usage, 

environmental position, infrastructure planning etc., is collected to calculate future water 

availability, allocation, prioritization along with risks of impending water deficiencies, sectoral 

shortages, and low-flow discharges at important sites in the basin (Ter Maat et al., 2025).  

Joint studies and information sharing are comparatively easy plans to execute which help 

countries to act in harmony for continuous mutual cooperation (Sadoff & Grey, 2005). In this 

regard, Pakistan and Afghanistan should consider water resource variability (fluctuation in water 

supplies) along with adoption of principle of priority of use under water scarce situations or 

droughts in Kabul River Basin. 

4. Conclusion 

The data acquisition and exchange assist in developing assessments and facilitate vibrant, 

improved and inexpensive solutions. There should be engagement of governments of Pakistan 

and Afghanistan through dialogues. There is also need of timely and reliable data regarding water 

measurement in different seasons and at different locations along with information about dams, 

diversions, water related infrastructure etc. Prompt and precise data helps riparian countries to 

fairly allocate water by measuring water flows and periodic variations.  Cooperation on Sharing 

of information helps to prevent water crisis because right to information is an important element 

of any cooperative consideration. 

The key will be to establish a relationship of negotiation in which data may be exchanged to 

develop a common body of information from where to work. Estimating the water availability 

within a basin is a difficult but decisive task.  The dialogues based on incorrect and vague 

information may develop conditions with agreement which cannot be settled. Initiation of 

cooperation on water through technical and non-political grounds ensures mutual understanding 

and builds trust. Such sharing of data and improving capacity on technical aspects provide basis 

for further collaboration on other matters as well and will ultimately help to reach a strategic 

accord between Pakistan and Afghanistan.  

Acknowledgements  

I am grateful to Dr. Anthony Turton, Dr. Gul Afghan Saleh, Syed Jamait Ali Shah, Prof. Jeff 

Camkin, Dr.-Ing. Fazlullah Akhtar, Dr. Mohammadreza Shahbazbegian, Dr. Donald A. Wilhite, 

Dr. Bo Libert, Dr. Muhammad Zia- ur-Rahman Hashmi and Dr. Jack J. Schramm for their 

contribution, insightful feedback, constructive views and sharing experiences being productive, 

informative and illuminating. 

 

 

Conflict of Interest  

The author declares no conflict of interest. 

Funding  

The author declares no funding for research conducted and writing of this paper. 



483  

References 

Ahmad, R.A. & Fahd, H. (2014). Pakistan’s Water Discourse Attitudes on Water Management 

Practices, A Jinnah Institute Research Report.  

Akhtar, F., Awan, U. K., Tischbein, B., & Liaqat, U. W. (2018). Assessment of irrigation 

performance in large river basins under data scarce environment—A case of Kabul river 

basin, Afghanistan. Remote Sensing, 10(6), 972. 

Akhtar, S. M., & Iqbal, J. (2017). Assessment of emerging hydrological, water qualityissues and 

policy discussion on water sharing of transboundary Kabul River. Water Policy, 19(4), 

650-672.   

Alami, M.M.; Hayat, E.; Tayfur, G. Proposing a popular method for meteorological drought 

monitoring in the Kabul River Basin, Afghanistan. Int. J. Adv. Eng. Res. Sci. 2017, 4, 

237199  

Altingoz, M., & Ali, S. H. (2019). Environmental Cooperation in Conflict Zones: Riparian 

Infrastructure at the Armenian–Turkish Border. The Journal of Environment & 

Development, 28(3), 309-335.  

ANDS. (2008). Water Sector Strategy, Afghanistan National Development Strategy. Government 

of Islamic Republic of Afghanistan.  

Anh, N. T. K. (2019, October). Data Exchange as Key Mechanism in the Joint Use of the Mekong 

River. In Institute of Scientific Communications Conference (pp. 990-996). Cham: 

Springer International Publishing.  

Anjum S.A., Saleem M.F., Cheema, M., Bilal, M.F.  & Khaliq, T. (2012). An assessment to 

vulnerability, extent, characteristics and severity of drought hazard in Pakistan. Pak J Sci 

64:85–96. 

Aziz, K. (2007). Causes of rebellion in Waziristan. Policy Report. RIPORT (Regional 

Institute of Policy Research & Training, Peshawar).  

Aziz, K. (2007). Need for a Pak-Afghan Treaty on Management of Joint Water 

Courses. Regional Institute of Policy Research & Training (RIPORT), 

Peshawar.  

Baig, M. H. A., Abid, M., Khan, M. R., Jiao, W., Amin, M., & Adnan, S. (2020). Assessing 

meteorological and agricultural drought in Chitral Kabul river basin using multiple 

drought indices. Remote Sensing, 12(9), 1417 

Baig, S. (2024). Flood Inundation and Streamflow Changes in the Kabul River Basin under 

Climate Change. Sustainability, 16(1), 116.  

Bastakoti, R. C., Ale, M., & Shivakoti, G. (2015). Robustness-vulnerability characteristics of 

irrigation systems in Nepal. In P. Pradhan, U. Gautam, & N. M. Joshi (Eds.), Small Scale 

Irrigation Systems: Challenges to Sustainable Livelihood (p. 374). Kathmandu: Farmer 

Managed Irrigation Systems Promotion Trust. 

Boyd, Andy, Jane Gatewood, Stuart Thorson, and D. V. Timothy. 2019. “Data Diplomacy.” 

Science & Diplomacy, 8(1): 1–16. 



484  

Bybee, M. C. (2015). Water governance & international cooperation over trans-boundary water 

courses in Southern Africa: the case of the Okavango River Basin. University of Cape 

Town.  

Cooley, H., Christian-Smith, J., Gleick, P. H., Allen, L., & Cohen, M. (2009). Understanding and 

reducing the risks of climate change for transboundary waters. Oakland: Pacific Institute, 

96.  

DAWN (2025). Drought, dams and diplomacy: Afghanistan’s water crisis goes regional 

Published August 18, 2025 https://www.dawn.com › news 

Dukhovny, V., Mirzaev, N., & Sokolov, V. (2008). IWRM implementation: experiences with 

water sector reforms in Central Asia. Central Asia Waters, 19-31. 

FAO (2023) Interview with Li Lifeng, Director of the Land and Water Division, FAO 

https://www.fao.org/newsroom/detail/water-scarcity-means-less-water-for-agriculture-

production-which-in-turn-means-less-food-available-threatening-food-security-and-

nutrition/en/Accessed February 10, 2025.  

Fipps, G., 2007. Water Sector Briefing and Recommendations. (Revised April  15,2007), Report 

submitted to the United States Department of State, US Embassy, Kabul, 

https://gfipps.org/wp-content/uploads/2019/04/WaterSector-Briefing-and-

Recommendations.     

Government of the Islamic Republic of Afghanistan (GIRoA). (2008). “Water Resource 

Management Sector Strategy 1387-1391 (2007/08-2012/13)” Afghanistan National 

Development Strategy, Vol II, Pillar III, Infrastructure. 

Government of the Islamic Republic of Afghanistan (GIRoA). 2007b. “Appendix to the 

Transboundary Water Policy of Afghanistan: Transboundary water issues”  

Government of Pakistan (GOP). (2018) National water policy 2018 Government of Pakistan, 

Ministry of Water Resources, APRIL. 44.  

Habib, P. C. (1979). Diplomacy and conflict resolution. St. Louis University Press.  

Habib,Z (2015). Troubled Waters, The Friday Times, Weekly Paper  July 31, 2015, July 31 - 

Aug 06, 2015 – Vol. XXVII, No. 5https://www.thefridaytimes. com/troubled-waters  

Hanasz, P. (2011). The Politics of Water Security in the Kabul River Basin. Perth, Australia, 

Future Directions International. 

 Iqbal, M. (2020). Hydro-Diplomacy in Kabul River Basin (2001–2014): The Conflict and 

Cooperation Potential of Water in Pakistan-Afghanistan Relations. (Ph. D. Dissertation), 

Department of Political Science University of the Punjab, Lahore, Pakistan.  

Iqbal, M. S., Dahri, Z. H., Querner, E. P., Khan, A., & Hofstra, N. (2018). Impact of climate 

change on flood frequency and intensity in the Kabul River Basin. Geosciences, 8(4), 

114. 

Lautze, J., Meelad, A., & Hayat, S. (2023). Co-operation in the Afghanistan–Pakistan river 

basins. In Afghanistan-Pakistan Shared Waters: State of the Basins (pp. 143-161). GB: 

CABI.  

https://www.fao.org/newsroom/detail/water-scarcity-means-less-water-for-agriculture-production-which-in-turn-means-less-food-available-threatening-food-security-and-nutrition/en/Accessed%20February%2010
https://www.fao.org/newsroom/detail/water-scarcity-means-less-water-for-agriculture-production-which-in-turn-means-less-food-available-threatening-food-security-and-nutrition/en/Accessed%20February%2010
https://www.fao.org/newsroom/detail/water-scarcity-means-less-water-for-agriculture-production-which-in-turn-means-less-food-available-threatening-food-security-and-nutrition/en/Accessed%20February%2010
https://gfipps.org/wp
https://gfipps.org/wp
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://gfipps.org/wp-content/uploads/2019/04/Water-Sector-Briefing-and-Recommendations.pdf
https://www.thefridaytimes.com/troubled-waters/
https://www.thefridaytimes.com/troubled-waters/
https://www.thefridaytimes.com/troubled-waters/
https://www.thefridaytimes.com/troubled-waters/
https://www.thefridaytimes.com/category/archives-issues/july-31-aug-06-2015-vol-xxvii-no-25/
https://www.thefridaytimes.com/category/archives-issues/july-31-aug-06-2015-vol-xxvii-no-25/
https://www.thefridaytimes.com/category/archives-issues/july-31-aug-06-2015-vol-xxvii-no-25/
https://www.thefridaytimes.com/category/archives-issues/july-31-aug-06-2015-vol-xxvii-no-25/
https://www.thefridaytimes.com/category/archives-issues/july-31-aug-06-2015-vol-xxvii-no-25/
https://www.thefridaytimes.com/category/archives-issues/july-31-aug-06-2015-vol-xxvii-no-25/


485  

Libert, B. (2015). The UNECE Water Convention and the development of transboundary 

cooperation in the Chu-Talas, Kura, Drin and Dniester River basins. Water International, 

40(1), 168-182.  

Loodin, N., Eckstein, G., Singh, V. P., & Sanchez, R. (2023). Assessment of the trust crisis 

between upstream and downstream states of the Helmand River Basin (1973–2022): a 

half-century of optimism or cynicism? Acs Es&t Water, 3(6), 1654-1668. 

Loodin, N., Eckstein, G., Singh, V. P., & Sanchez, R. (2024). The role of data sharing in 

transboundary waterways: The case of the Helmand River Basin. In Theorizing 

Transboundary Waters in International Relations (pp. 165-194). Cham: Springer 

International Publishing.  

Mallapaty S. (2022). Why are Pakistan's floods so extreme this year? Nature News. Available 

from: https://www.nature.com/articles/d41586-022-02813-6 Accessed January 29, 2025. 

Malyar, I. (2017). A Review of Current and Possible Future Relations in Kabul River Basin, 

Duran. Research & Analysis. https://afghanwaters.net/wp-content/ uploads/2017/ 11/ 

Kabul-River-Eng-Book-1. 

 Manusthiparom, C., Apirumanekul, C., & Mahaxay, M. (2005, August). Flood forecasting and 

river monitoring system in the Mekong River Basin. In Second Southeast Asia Water 

Forum.  

Masood, A., Hashmi, M. Z. U. R., & Mushtaq, H. (2018). Spatio-temporal analysis of early 

twenty-first century areal changes in the Kabul River Basin cryosphere. Earth Systems 

and Environment, 2, 563-571. 

Mayar, M. A., Asady, H., & Nelson, J. (2020). River flow analyses for flood projection in the 

Kabul River Basin. Central Asian Journal of Water Research (CAJWR) 

Центральноазиатский журнал исследований водных ресурсов, 6(1), 1-17.  

McPherson, Matthew, and Andrew Ropicki. 2021. “Network Analysis of Collaboration and 

Information Sharing in the Management of the Lower Mekong River Basin.” Ocean & 

Coastal Management, 2021(199): 105356.  

Memon, N. (2009). The future of large dams, Daily Dawn, March 09,2009, 

https://www.dawn.com/news/448939/the-future-of-large-dams /Accessed April 24, 

2019. 

 Miyan, M. A. (2015). Droughts in Asian least developed countries: Vulnerability and 

sustainability. Weather and climate extremes, 7, 8-23. 

Mogomotsi, G. E., Mogomotsi, P. K., & Mosepele, K. (2020). Legal aspects of transboundary 

water management: An analysis of the intergovernmental institutional arrangements in 

the Okavango River Basin. Leiden Journal of International Law, 33(2), 391-408.   

Osmonova, N. (2020). Understanding the Sustainability of Cooperation in Sharing 

Transboundary Watercourses: A Case Study of the Chu and Talas River Basins.: Oregon 

State University. 

Pervaz, I., & Khan, S. M. (2014). Brewing conflict over Kabul River: policy options 

for legal framework. The Journal of Governance and Public Policy: ISSRA 

https://www.nature.com/articles/d41586-022-02813-6%20Accessed%20January%2029
https://afghanwaters.net/wp-content/%20uploads/2017/
https://afghanwaters.net/wp-content/%20uploads/2017/
https://afghanwaters.net/wp-content/%20uploads/2017/
https://afghanwaters.net/wp-content/%20uploads/2017/
https://afghanwaters.net/wp-content/%20uploads/2017/
https://www.dawn.com/news/448939/the-future-of-large-dams


486  

Papers, 6(II), 17-38. 

Pohl, B., Carius, A., & Conca, K., Dabelko, G., Kramer, A., & Michel, D., Schmeier, S., Swain, 

A., & Wolf, A. (2014). The rise of hydro-diplomacy. Strengthening foreign policy for 

transboundary waters, 10.13-14.0/2.1.4035.5848.    

Porter, J., & Raulfs-Wang, C. (2017). A river runs through it: Scientific border tales from 

Afghanistan and Pakistan. USAID, October, 2017, 

https://reliefweb .int /report/afghanistan/river-runs-through-it-scientific-bordertales-

afghanistan-and-pakistan.  

Rasooli, A., & Kang, D. (2015). Assessment of potential dam sites in the Kabul river basin using 

GIS. Assessment, 6(2)  

Renner, M. (2009). Water challenges in Central-South Asia. Noref Policy Brief, No 4 December 

2009. Norwegian Peacebuilding Centre.   

Sadoff, C. W., & Grey, D. (2005). Cooperation on International Rivers a Continuum for Securing 

and Sharing Benefits. International Water Resources Association Water International, 

30(4).   

Samim, A. T., Lee, H. S., Hussainzada, W., Bhanage, V., & Nayyer, F. (2025). Comprehensive 

drought assessment based on the SPEI and its impact on crop production and streamflow 

in Afghanistan. Journal of Hydrology: Regional Studies, 62, 102893. 

Sarfaraz, M. U., Hall, D. M., & Rotman, R. M. (2022). Data sharing in transboundary water 

management. Frontiers in Water, 4, 982605.  

Sediqi, M. N., & Komori, D. (2023). Assessing water resource sustainability in the Kabul River 

Basin: A standardized runoff index and reliability, resilience, and vulnerability 

framework approach. Sustainability, 16(1), 246.  

Sidiqi, M., Kasiviswanathan, K. S., Scheytt, T., & Devaraj, S. (2023). Assessment of 

meteorological drought under the climate change in the Kabul river basin, 

Afghanistan. Atmosphere, 14(3), 570. 

Shams, A. K., & Muhammad, N. S. (2023). Towards sustainable transboundary water 

cooperation between Afghanistan and Pakistan: A case study of Kabul River. Ain Shams 

Engineering Journal, 14(2), 101842.  

Singh, Vijay P. 2017. “Challenges in Meeting Water Security and Resilience.” Water 

International, 42(4): 349–359.  

Sultani, M. (2018). A River That Went from Riches to Rags: Kabul River. Reporterly,  19 Nov 

2018 http://reporterly.net/narratives/a-river-that-went-from-riches-torags-kabul-river/  

Susskind, Lawrence and Shafiqul Islam. 2012. “Water Diplomacy: Creating Value and Building 

Trust in Transboundary Water Negotiations.” Science & Diplomacy, 1(3): 1–7. http:// 

www. sci encediplomacy.org/perspective/2012/water-diplomacy/Accessed October 24, 

2024.  

Taraky, Y. M., Liu, Y., McBean, E., Daggupati, P., & Gharabaghi, B. (2021). Flood risk 

management with transboundary conflict and cooperation dynamics in the Kabul River 

Basin. Water, 13(11), 1513. Jahanddideh-Tehrani, M., Bozorg-Haddad, O., & 

http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/
http://reporterly.net/narratives/a-river-that-went-from-riches-to-rags-kabul-river/


487  

Daliakopoulos, I. N. (2021). The role of water information and data bases in water 

resources management. In Essential tools for water resources analysis, planning, and 

management (pp. 59-83). Singapore: Springer Singapore.  

Ter Maat, J., Mes, E., Edler, T., Schasfoort, F., Buitink, J., Dalmijn, B., Monji.S., & Weiland, F. 

S. (2025). Impact of changing water demand on the transboundary Rhine River basin 

water balance and flow under climate change. Internationale Kommission für die 

Hydrologie des Rheingebietes.  

Tharme, R. (2015). Downstream flows: a basin-wide approach. 10 September 2015, https://www 

.hydropower.org/blog/downstream-flows-a-basin-wide-approach.   

Thomas, V. (2014). Afghanistan and Pakistan a decade of unproductive interaction 

over the Kabul Indus Basin. Retrieved on 14-07-2014 from: http://www. 

thethirdpole.net/afghanistan-and-pakistan-a-decade-of-unproductiveinteractions-over-

the-kabul-indus-basin/   

Thomas, V., Azizi, M., & Behzad, K. (2016). Developing transboundary water 

resources: What perspectives for cooperation between Afghanistan, Iran and 

Pakistan. (case Study) Afghanistan Research and Evaluation Unit, Kabul 

Afghanistan.  

Thu, H. N., & Wehn, U. (2016). Data sharing in international transboundary contexts: The 

Vietnamese perspective on data sharing in the Lower Mekong Basin. J. Hydrol. 536, 351–

364. doi: 10.1016/j.jhydrol.2016.02.035  

UNDP (2022) The digital age of climate change adaptation June 3, 2022 https://www.undp.org/ 

eurasia/stories/digital-age-climate-change-adaptation accessed 25-03-2025. 

UNDP. (2016). Climate Change Adaptation Afghanistan https://www.af.undp.org/ 

content/afghanistan/en/home/projects/CCAP-Afghanistan.  

UNECE (2018). Identifying, assessing and communicating the benefits of transboundary water 

cooperation: Lessons learned and recommendations: https://unece.org/environment-

policy/publications/identifying-assessing-and-communicating-benefits-transboundary  

UNECE. (2015). Water and Climate Change Adaptation in Transboundary Basins: Lessons 

Learned and Good Practices. ECE/MP.WAT/45. United Nations, Geneva, Switzerland. 

http://www.unece.org/fileadmin/DAM/env/water/ publications/WAT_Good_practices/ 

ece.mp.wat.45_low_res.   

UNECE (2021) Transboundary cooperation in Chu and Talas river basin 

https://unece.org/environment-policy/water/areas-work-convention/transboundary-

cooperation-chu-and-talas-river-basin accessed 21.11.2025 

United Nations. (.2009). Guidance on Water and Adaptation to Climate Change. Sales  

USAID. (2019). Capacity building for water resource management in South Asia. USAID.  

Van That, V., Loi, T. T. H., & Van, T. T. T. (2024). Water Security Issues in the Mekong River 

Basin: Current Situation and Vietnam's Responses. Pakistan Journal of Life & Social 

Sciences, 22(2). 

 

https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.hydropower.org/blog/downstream-flows-a-basin-wide-approach
https://www.undp.org/%20eurasia/stories/digital-age-climate-change-adaptation
https://www.undp.org/%20eurasia/stories/digital-age-climate-change-adaptation
https://unece.org/environment-policy/publications/identifying-assessing-and-communicating-benefits-transboundary
https://unece.org/environment-policy/publications/identifying-assessing-and-communicating-benefits-transboundary
http://www.unece.org/fileadmin/DAM/env/water/%20publications/WAT_Good_practices/ece.mp.wat.45_low_res.pdf
http://www.unece.org/fileadmin/DAM/env/water/%20publications/WAT_Good_practices/ece.mp.wat.45_low_res.pdf
http://www.unece.org/fileadmin/DAM/env/water/%20publications/WAT_Good_practices/ece.mp.wat.45_low_res.pdf
http://www.unece.org/fileadmin/DAM/env/water/%20publications/WAT_Good_practices/ece.mp.wat.45_low_res.pdf
https://unece.org/environment-policy/water/areas-work-convention/transboundary-cooperation-chu-and-talas-river-basin
https://unece.org/environment-policy/water/areas-work-convention/transboundary-cooperation-chu-and-talas-river-basin


488  

Vick, M. J. (2014). Steps towards an Afghanistan-Pakistan water-sharing Agreement. 

International Journal of Water Resources Development, 30(2):224-229   

Wehling, P. (2021). Nile Water Rights an International Law Perspective. Berlin: Springer.  

Wilhite, D. A., Sivakumar, M. V. K., & Wood, D. A. (2000, September). Early warning systems 

for drought preparedness and drought management. In Proceedings of an expert group 

meeting held in Lisbon, Portugal (Vol. 57).  

Wolf, A. T. (1997). International water conflict resolution: Lessons from comparative 

analysis. International journal of water resources development, 13(3), 333-366.  

World Bank. (2020). Disaster risk management in transboundary river basins. World Bank.   

World Water Council. (2009). Perspectives on Water and Climate Change Adaptation: Adapting 

to climate change in transboundary water management. World Water Council. 

Yaqoob, N., & Arjjumend, H. (2024). Beyond Borders, Beyond Conflict: Managing the Kabul-

Indus for a Shared Future. Journal of Policy & Governance ISSN 2564-212X| 04 (02) 

December 2024 www. grassrootsjournals. org.  

Zeitoun, M., & Mirumachi, N. (2008). Transboundary water interaction I: Reconsidering conflict 

and cooperation. International Environmental Agreements: Politics, Law and Economics, 

8(4), 297-316. 


