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DR. ALYSSA MCCLUSKEY 

PROFESSIONAL 

SUMMARY 

Dr. McCluskey is an engineering consultant with an interdisciplinary background in water 

resources, climate change and integrated assessments involving climate, water, food, energy, 

and economics. In the past twenty years, she has worked for multiple international agencies 

(the World Bank, United Nations University-World Institute for Development Economic 

Research, International Food Policy Research Institute, International Water Management 

Institute, Stockholm Environment Institute, and others), placing her on over 30 projects 

worldwide. She has developed and conducted training seminars around the world on 

climate change impacts, adaptation and biophysical and economic modeling. Dr. McCluskey 

has managed and been responsible for key contributions and deliverables to sub-tasks of 

large projects. She has taken the lead in coordinating project partners in order to meet 

objectives on time and budget at the highest quality. 

Dr. McCluskey is a technical modeler, project manager, and educator. Her technical skills, 

dedication, enthusiasm, and ability to work with people from all disciplines, cultures, and 

education levels, makes her a great asset for any project. Her research work has centered on 

climate change issues, water resources, and integrated interdisciplinary assessments. 

EDUCATION PHD CIVIL/ENVIRONMENTAL ENGINEERING, UNIVERSITY OF COLORADO-BOULDER 2006 

Thesis-The Issue of Spatial Scale in Hydro-Economic Modeling of Global 

and National Food and Water Systems to Address Environmental and 

Hunger Policy Questions 

MS CIVIL/ENVIRONMENTAL ENGINEERING, UNIVERSITY OF COLORADO-BOULDER 1998 

Thesis-A Methodology for Rapid Global Water Resources Assessment 

under Alternative Futures: A Water Region Approach 

INTERNATIONAL WATER RESOURCES TOUR (AUSTRIA, HUNGARY, ZIMBABWE, EGYPT) 1998 

BS CIVIL/ENVIRONMENTAL ENGINEERING, UNIVERSITY OF COLORADO-BOULDER 1997 

SELECT PROJECT 

EXPERIENCE 

UNIVERSITY OF COLORADO-BOULDER 2006-PRESENT 

Lecturer 

Dr. McCluskey has taught Engineering Analysis since 2006 for the Lockheed Martin 

Engineering Management Program at the University of Colorado, Boulder. In 2016, Dr. 

McCluskey began shifting the balance from strictly a technical course to a course which 

provides an appreciation, understanding, and perspective of the tasks and challenges faced 

in engineering disciplines. The revised course offers insight into how engineers think and 

approach problems as well as solving the problems technically. It explores different 

engineering disciplines by evaluating the tools used, main concepts, and how the discipline 

impacts daily life. Through a series of case studies, students review successful and non-

successful engineering projects. In addition to the engineering management course, Dr. 

McCluskey is developing a capstone course for the Engineering Management Graduate 

Program and has taught the Geographic Information Systems (GIS) portion of the Civil 

Engineering Department’s Geomatics course.  
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NATIONAL CENTER FOR ATMOSPHERIC RESEARCH (NCAR) 2017-PRESENT 

PROGRAM MANAGER I 

Dr. McCluskey is the project manager for the National Water Model. She also helps manage 

large projects with the USGS, UAE, and India, in addition to approximately 30 other projects 

and over 30 staff.  Dr. McCluskey also assists in proposal development, project reports and 

development of peer reviewed publications.  

 

MASSACHUSETTS INSTITUTE FOR TECHNOLOGY (MIT) 2018-PRESENT 

RESEARCH SCIENTIST 

Dr. McCluskey joined MIT working with the Center of Complex Engineering Systems (CCES: 

partnership between King Abdulaziz City for Science and Technology and MIT). Dr. 

McCluskey supervised training and application of the GAMS model to address optimizing 

water treatment and reuse in the urban water management of Riyadh. In addition, she 

worked with the International Food Policy Research Institute to develop a WEAP model for 

South Africa based off RSA’s Yield model. Dr. McCluskey is currently supporting the GIS 

efforts for the Joint Program on the Science and Policy of Global Change’s Triage Map of Risk 

project. 

 

INDUSTRIAL ECONOMICS, INC (IEC), 2021-PRESENT 

AFRICA CLIMATE RESILIENT INVESTESTMENT FACILITY (AFRI-RES) 

Working with a team of global climate and sector modeling experts, Dr. 

McCluskey is guiding the development and execution of a multi-module 

online and in-person course on integration of climate resilience in 

investments in various key sectors, including agriculture, energy, water, 

transport, cities and ecosystems for African countries.. 

 

 

MASSACHUSETTS INSTITUTE FOR TECHNOLOGY (MIT) 2017 

REGIONAL POWER INTER-CONNECTIVITY AND TRADE 

A joint project between Nile Basin Initiative (NBI), International Food 

Policy Institute (IFPRI), and Gesellshaft Internationale Zusammarbeit (GIZ) 

to conduct a Nile Basin Economist Forum to explore the economic 

dimensions of water use in the basin and enrich the riparian dialogue, 

sparking new ideas for cooperation, co-development of solutions, and an 

economic analysis of alternative development options. Dr. McCluskey is co-

authoring a ‘state of knowledge’ technical background paper synthesizing 

past and on-going studies on economics of power inter-connectivity and 

power trade. This paper is based on case studies and scientific publications 

on the subject. Case studies from the Nile Basin as well as from other 

regions are included.  
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UNITED NATIONS UNIVERSITY – WORLD INSTITUTE FOR DEVELOPMENT ECONOMIC RESEARCH 

AND MIT 2014-2016 

AFRICA ENERGY FUTURES 

This project builds upon the work completed in the World Bank’s project, “Enhancing the 

Climate Resilience of Africa’s Infrastructure (ECRAI): The Power and Water Sectors”. ECRAI 

evaluated the impacts of climate change on hydropower and irrigation expansion plans in 

Africa’s main river basins (Congo, Niger, Nile, Orange, Senegal, Volta, and Zambezi), as well 

as the effects on the electricity sector across four power pools (Western, Eastern, Central, 

and Southern power pools). Given climate change scenarios and demand forecasts, the 7 

river basin models were used to determine potential hydropower production. The 

hydropower production values were then used in a Regional Trade and Expansion Planning 

model (RTEP) to evaluate the impacts of climate change and trade (no trade, minimal trade, 

and full trade) on power pools in Africa. Dr. McCluskey managed and provided technical 

assistance on the river basin and energy trade modeling.  

 

INDUSTRIAL ECONOMICS, INC 2014-2015 

CENTRAL ASIA ENERGY SECTOR VULNERABILITY 

This World Bank sponsored study assesses the vulnerability of the energy sector to climate 

change in Central Asia which includes a regional assessment to identify areas of possible 

coordination and possible transboundary impact. To ensure the resilience of energy 

infrastructure to projected climate change, enable the provision of basic services to the 

public and industry, and enhance the quality of decision-making, governments will need to 

understand the inherent vulnerabilities in their energy sector and develop flexible 

adaptation strategies for existing and planned infrastructure. Government decision-makers 

will need to consider the capacity of energy systems to sustain multiple negative impacts. In 

addition, the redundancy at peak periods, the sensitivity of regulating equipment to climate 

change, the possible need for redundant capacity, demand management, and energy 

conservation strategies are all aspects that have to be taken into account. Identifying key 

areas of sensitivity and opportunity will support policies and projects that are robust in the 

face of climate uncertainty, while ensuring a secure energy supply. Dr. McCluskey led in 

identifying stressor-response relationships, collecting inventory data, and conducting the 

analyses for each module (impact of extreme events on energy production, impact of 

temperature on transmission of electricity, effect of temperature on electricity generation 

and thermal water cooling demand). 

 

 

 

UNITED NATIONS UNIVERSITY-WORLD INSTITUTE FOR DEVELOPMENT ECONOMIC RESEARCH 

2012-2015 

CLIMATE CHANGE STUDY AND CAPACITY BUILDING IN GHANA 

In 2010, the World Bank produced a series of reports on ‘Economics of Adaptation to 

Climate Change” (EACC). Ghana was one of the six case study countries and Dr. McCluskey 

was the water resources modeler for that project. The EACC objectives include developing 

an estimate of adaptation costs for developing countries. It also aimed to help decision 
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makers in developing countries understand and assess the risks posed by climate change 

and design better strategies to adapt to climate change. UNU-WIDER brought together the 

contributors to the EACC – Ghana report. The goal of the additional work was to train 

Ghanaian scientists on climate change impacts and adaptations using the Strategic Analysis 

of Climate Resilient Development (SACReD) framework. This training further empowered 

them to conduct meaningful climate change research independently. Dr. McCluskey 

managed in-country training by sector experts on climate, hydrology, agriculture, water 

resources, infrastructure/roads, and economics studies. Dr. McCluskey was responsible for 

coordination between all Ghanaian scientists/modelers and sector experts to collect data, 

conduct analyses, and produce reports on the impacts of climate change.  

 

UNITED NATIONS UNIVERSITY-WORLD INSTITUTE FOR DEVELOPMENT ECONOMIC RESEARCH 

2011-2014 

DEVELOPMENT UNDER CLIMATE CHANGE 

The African Economic Research Consortium (AERC) and the United Nations University 

World Institute for Development Economics Research (UNU-WIDER) created a distance 

course entitled: Climate Change Science and Modeling of Biophysical and Economic 

Impacts. This course targeted academia and working professionals in different disciplines 

that are being faced with addressing climate change in their work.  

Dr. McCluskey was the lead in developing and executing this course for three different 

sessions. Her responsibilities included designing and creating an online learning 

environment where participants from developing countries and top experts could interact. 

The objective of the course was to provide core knowledge of good climate science and best 

modeling practices. The first part of the course covers the climate system including 

evidence and skepticism of climate change, climate change scenarios (SRES, GCMs) output 

and reliability, downscaling, and projections and how to use them. The second part of the 

course covers biophysical impacts of climate change including modeling of hydrology, 

flooding, and droughts; crop modeling; water resources modeling; and infrastructure 

modeling. The third part of the course covers greenhouse gas emissions, market failures, 

discounts, mitigation, CGE and PE models, and country-level economic modeling. Top 

experts on the subjects have contributed to the materials for the course. Dr. McCluskey not 

only ensured material from the experts was relevant and user friendly, but that participants 

stayed on task and were getting the support they needed to be successful in addition to 

fixing the many technical issues that would arise. 

 

 

 

THE WORLD BANK WATER ANCHOR: ENERGY, WATER AND TRANSPORT DEPARTMENT,       

2008-2009 

WATER AND CLIMATE CHANGE: SYNTHESIS OF THE SCIENCE 

The Water and Climate Change: Synthesis of the Science report was funded 

by the World Bank and UNU-WIDER.  In order to address the consequences 

of climate change, particularly those related to the water sector, the 

interaction between climate and hydrology must be understood.  

Development professionals cannot make informed decisions on reducing 
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the exposure of investments to climate risks without a basic level of the 

knowledge on observed and projected climatic and hydrologic changes, 

including associated uncertainties.  Failure to comprehend the 

fundamentals of how climate and hydrologic systems interact, the impacts 

of climate change on hydrology, and the strengths and limitations of 

methodologies for estimating those climatic impacts could lead to poor 

investment decisions in the water sector that are costly in financial, 

economic, environmental and social terms.  

Dr. McCluskey was lead researcher and co-author on the report which serves as a primer on 

the science of water and climate change.  The report provides a solid foundation for 

understanding key issues and complexities associated with climate and hydrology; 

observed and projected changes; and methodologies used to translate projections to 

information usable by water policy makers and managers. 

 

INTERNATIONAL FOOD POLICY RESEARCH INSTITUTE (IFPRI), 2002-2006 

ADAPT: GLOBAL WATER AND AGRICULTURE, CLIMATE VARIABILITY 

AND CLIMATE CHANGE ASSESSMENT 

The ADAPT Program was an undertaking to evaluate the impacts of climate variability 

(including change in number and sequence of ENSO years) and climate change on water and 

food production. Dr. McCluskey helped coordinate a global team consisting of National 

Center for Atmospheric Research (NCAR) and the University of Colorado (CU) producing the 

climate scenarios; International Water Management Institute (IWMI), NCAR, and CU 

conducting the runoff modeling; International Institute for Applied Systems Analysis 

(IIASA) conducting the agronomic modeling; and IFPRI and IWMI conducting the ag/water 

modeling. This analysis was the result of many scientists learning the language and data 

needs of each other. The interdisciplinary modeling efforts used strategic cyclical scaling 

between data at the local scale and global scale. There were seven river basins modeled 

(Sacramento, Rhine, Volta, Walawe, Mekong, Syr Darya, Zeyandeh Rud). Contributions from 

this project included climate and social/economic scenario impacts on agricultural area, 

world market prices, and food demand. Dr. McCluskey added her technical skills to the 

modeling effort including calibrating a global water balance model and executing it for over 

69 river basins for various climate and social/economic scenarios. In addition, Dr. 

McCluskey worked on post-processing and result dissemination.     

 

 

 

UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION, 2000-2002 

WORLD WATER ASSESSMENT PROGRAM (WWAP) 

The WWAP monitors freshwater issues in order to provide recommendations, develop case 

studies, enhance assessment capacity at a national level and inform the decision-making 

process. WWAP seeks to equip water managers and key decision-makers with the 

information, data, tools and skills necessary to enable them to effectively participate in the 

development of policies. During its first 2 years, Dr. McCluskey worked on compiling a 

descriptive list of suitable models for the analysis of water resources availability and use. In 
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addition, she coordinated consultants responsible for producing and applying water 

development indicators. 

 

OTHER PROJECTS 2019-2020 Industrial Economics, Inc. – Independent Contract   

Advised modeling efforts in Moldova to develop a WEAP model of the 

country and shared river basins. Developed and delivered 2-day on-site 

training of river basin modeling and the WEAP model. 

2017-2018 MIT – Independent Contract   

Advised modeling efforts in Saudi Arabia in accounting and planning for future water 

demand and available groundwater. In addition, support research efforts on the Energy-

Water Nexus in the Nile River Basin. 

2017-2018 Industrial Economics, Inc. – Independent Contract   

Updated and reviewed a WEAP model on the Zambezi River Basin. Developed a RES-SIM 

model for Vietnam. 

2014-2016  Industrial Economics, Inc. – Independent Contract (work for World Bank-

Uganda) 

Developed and facilitated materials and lectures for on-line and face to face course on river 

basin modeling/climate change for Uganda. Develop and execute a river basin model for 

Uganda using MIKE HYDRO. 

2014-2016    United Nations University- World Institute for Development Economic 

Research – Contract through MIT and ICLICS for UNU-WIDER 

 Modeled the Nile River Basin using MIKE HYDRO to evaluate impacts of different filling 

strategies for the GERD; evaluated impacts of a canal to by-pass the Sudd Wetlands; 

evaluated climate change impacts on natural flow in the Nile River Basin. 

2014–2016    MIT – Independent Contract  

Advisor on river basin modeling in Saudi Arabia and working on global river basin model 

2014-2015   Industrial Economics, Inc. – Independent Contract (work for World Bank) 

Developed runoff model using MWSWAT and advisor on WEAP model of Romania for Green 

Growth Scenario analysis. 

2013–2014 Industrial Economics, Inc. – Independent Contract (work for EPA) 

Developed WEAP supply/demand model for HUC 4&8 level river basins in the United States 

to look at water quality 

2013-2014 International Food Policy Research Institute-Independent Contract 

Developed new baseline industrial water demands and projections to 2050 for the globe at 

the IMPACT FPU scale.  

 

2013–2013  Ernst Basler + Partner AG– Independent Contract  

Conducted week long WEAP training in Kocani, Macedonia 

2012-2012     International Food Policy Research Institute-Independent Contract 
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Programmed the integration of IMPACT water and food models and developed sub- 

seasonal/monthly crop water stress/yield response module with data 

2010–2012 Industrial Economics, Inc. – Independent Contracts (work for World Bank) 

Developed WEAP model for Zambezi River Basin and Macedonia to look at tradeoff between 

hydropower and irrigation given climate change impacts 

2010- 2011 World Bank – Contract through University of Colorado for World Bank 

As part of the “Economics of Adaptation to Climate Change” project, developed WEAP 

models of Ethiopia, Mozambique and Ghana to look at impacts of climate change on each 

country’s water resources and infrastructure. 

2010- 2011 World Bank Africa-Independent Contract 

Applied Africa climate change scenarios to Uganda and developed a document reviewing 

current and past research involving climate change in Uganda.  

2009- 2009 World Bank Africa-Independent Contract 

Developed a water planning model for Morocco. 

2008-2011 Watermark Initiative, LLC-Hydro Diplomat 

Advisor for hydro-mediation, facilitation, and stewardship on various international water 

issues. 

2008- 2009 World Bank Africa-Independent Contract 

Developed document and training materials for Runoff Implications of Climate Change. Also 

extract summary runoff statistics for various scales in Africa to illustrate climate change 

implications.  

2007-2008     International Food Policy Research Institute-Independent Contract 

GAMS programmer to upgrade IFPRI’s global food and water model, IMPACT-Water model 

(user manual and GAMS coding.)   

2005-2006 Colorado State Parks – Independent Contract 

Developed a Hec-5 model of the Chatfield Reservoir to explore impacts of additional 

demands on the system.  

April 2005 Stratus Consulting Inc. - Mozambique – Independent Contract 

Presented the water resources sector for decision tools to evaluate vulnerabilities and 

adaptation strategies to climate change. Also presented WEAP model and conducted a 

training seminar to over 40 attendees from all over Africa. 

2004-2006   Center for Environmental Economics and Policy in Africa-Independent 

Contract 

On behalf of the GEF Climate Change and Agriculture study of Africa, tasks include providing 

global gridded hydro-climate parameters for historical and climate change runs. 

 

Jan 2002 International Water Management Institute –South Africa-Independent 

Contract 
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Presented the WEAP model and conducted a training seminar to employees and other 

interested parties on how to use the model. Aided IWMI employees on developing a model 

for the Olifants River Basin in South Africa using WEAP. 

May 2001 International Water Management Institute HQ-Sri Lanka-Independent 

Contract 

Presented the WEAP model and trained employees to use the model. Developed a model for 

the Walawe River Basin in Sri Lanka using WEAP. 

1999-2000    Stockholm Environment Institute (SEI)-Boston-Research Associate 

Tasks include integrated freshwater assessments, modeling water management scenarios, 

water policy, the management and application of SEI-Boston’s Water Evaluation and 

Planning System (WEAP) model, and development of global, regional, and national 

scenarios as part of the PoleStar project (sustainable development model). 

 1999 University of Colorado-Research Assistant  

Development of a database for county water demands in China using GIS 

1997-1998 SEI-Boston-Research Assistant      

River basin simulation analysis for evaluation of water availability for food production 

(China, USA, Brazil, Argentina, Danube Basin) 

1998 International Institute of Applied Systems Analysis-Research Assistant  

   Land Use Change Project  

   Development of a GIS based water demand estimation methodology 

   Population Development and Environment Project   

   River basin modeling of Botswana and Namibia using WEAP 

1998   University of Colorado-Teaching Assistant/Lab Instructor  

Instructed students on use of WEAP model for application in water supply/demand analysis 

1996-1997  University of Colorado-Undergraduate Research Assistant  

Modeling the Boulder Creek Basin for evaluation of climate change effects 

SELECT REPORTS 

AND PUBLICATIONS 

“Electricity Trade Impacts on Regional Power Pools in Sub-Saharan 

Africa”. Renewable Energy Focus. January 2022. ISSN 1755-0084.. Lead-

author 

 

“Climate Change Impacts and Greenhouse Gas Mitigation Effects on U.S. Hydropower 

Generation"  Applied Energy. Vol. 183, 2016. Co-author 

 

“Modeling Impact of Climate Change on Water Resources and Agriculture Demand in 

the Volta Basin and other Basin Systems in Ghana” Sustainability 2015, 7, 6957-6975. 

Co-author 
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“Climate Change Impacts and Greenhouse Gas Mitigation Effects on US Water Quality” 

Journal of Advances in Modeling Earth Systems 2015 Co-author 

 

“Scenario Based Regional Water Supply and Demand Model: Saudi Arabia as a Case 

Study” ICESD Conference Feb. 14-15, 2015.Amsterdam, Netherlands. Co-author 

 

“Climate Change Impacts and Greenhouse Gas Mitigation Effects on U.S. Hydropower 

Generation”. Environmental Research Letters. ERL-101064 2015 Co-author 

 

“Modeling impact of climate change on water resources and agriculture demand in the 

Volta Basin and other basin systems in Ghana” WIDER Working Paper 2014/033. Co-

author 

 

“An uncertainty approach to assessment of climate change impacts on the Zambezi 

River Basin” Climate Change. 2015 Received final approval (12/2014). Co-author. 

 

“Climate Variability and Change: A Basin Scale Indicator Approach to Understanding 

the Risk to Water Resources Development and Management” Water Papers, The World 

Bank. September 2011. Co-author 

 

“Economics of Adaptation to Climate Change: Ethiopia.” World Bank Report Number 

68650. 2010. Co-author 

 

“Economics of Adaptation to Climate Change: Ghana.” World Bank Report Number 

76242. 2010. Co-author 

 

“Modeling the Impact of Climate Change on Global Hydrology and Water Availability” 

The World Bank: Discussion Paper Number 8, September 2010. Co-author 

 

“The Impacts of Climate Change on Regional Water Resources and Agriculture in 

Africa” World Bank Policy Research Working Paper No. 4290, July 1, 2007 Co-author 

 

“District Level Hydroclimatic Time Series and Scenario Analyses to Assess the Impacts 

of Climate Change on Region Water Resources and Agriculture in Africa” CEEPA 

Discussion Paper No. 13 Special Series on Climate Change and Agriculture in Africa ISBN 

1-920160-01-09 Discussion Paper ISBN 1-920160-13-2, July 2006 Co-author 
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“Food Demand and Production: A Global and Regional Perspective.“ In Climate Change 

in Contrasting River Basins: Adaptation Strategies for Water, Food and Environment. 

CABI Publishing. Wallingford, U.K. 2005. Co-Author 

 

“Water resources for agriculture in a changing climate: international case studies” 

Global Environmental Change Part A, Volume 14, Issue 4, December 2004, 345-360 Co-

author 

 

“An Integrated Assessment of the Impact of Climate Change and Variability on the 

Global Water and Food Systems” Chapter in the book: “Climate Change in Contrasting 

River Basins: Adaptation Strategies for Water, Food and Environment” Edited by J 

Aerts, Institute for Environmental Studies (IVM), Free University,Amsterdam, The 

Netherlands; P Droogers, FutureWater, Arnhem, The Netherlands, and published by 

CABI Publishing Dec 2004 Co-author 

 

“Rationalisation and Implications of the World Water Scenarios,”  World Water 

Scenarios: Analysis.  Ed by F.R. Rijsberman.  2000  Co-author.  

 

“Local Scale Implications of the World Water Scenarios: Case Studies,” World Water 

Scenarios: Analysis. Ed by F.R. Rijsberman. 2000. Co-author  

 

"New Methods of Modeling Water Availability for Agriculture: the U.S. 

Cornbelt,"  Journal of the American Water Resources Association 35:6 (December, 1999), 

1639-1655. Co-author  

 

“WEAP: Water Evaluation and Planning System User Guide Version 99,” SEI-Boston. 

August                 1999. Co-author 

COMPUTER 

EXPERIENCE 

MS Office    Visual Basic   MATLAB   QUAL2K    IDRISI   HEC5   HEC-RAS   

RES-SIM    MODFLOW   MIKE-HYDRO RIVERWARE MWSWAT WATBAL 

ARCGIS     ARCGIS PRO   QGIS   WEAP   RTEP PoleStar   GAMS   IMPACT-

Water Blackboard-Coursesites    Desire2Learn    Canvas 

ACTIVITIES/ 

ACHEIVEMENTS 

University Fellowship – Water Resources (2004) 

USAID/IWMI Water Development Fellowship (2003) 

University Fellowship-Water Resources (2003) 

Chi Epsilon Civil Engineering Honor Society- President (1996-1997) 

Engineering Old Crows Scholarship  

USWest BEA Scholarship  

American Society of Civil Engineering 



Page 11 

 


