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Lead PI & Director, Innovations at the Food-Energy Water Nexus (USDA)
Former PIRE Program Director & PI at University of Minnesota

Professor, Civil & Environmental Engineering & the High Meadows Environmental Institute
Director, M.S. Chadha Center for Global India
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Partnerships in International Research and Education (PIRE):

Developing Low-Carbon and Sustainable Cities in the US, 
China & India through Interdisciplinary Integration



12 Project Partners
• PIRE US Institutions

• PIRE India Collaborators
Indian Institute of Technology, Kanpur
ICLEI South Asia

• PIRE China Collaborators 
Tsinghua University
Chinese Academy of Sciences Institute on the Urban Environment



Developed Economies 
Small fast-growing cities 

Stable aging cities
Shrinking cities

Developing Economies 
Small fast-growing cities

Mega-cities with infrastructure deficits

Deeply interdisciplinary & links knowledge to action ➔ Convergence Science 

Developing Science & Partnerships to  Inform Low-
Carbon Actions in Diverse Cities in 3 Nations



Rationale, Opportunities and Key 
Hypotheses

• Rationale
– More than half the world’s people live in cities
– Cities effectively use more than 75% of the world’s fossil 

energy, contribute ~80% global greenhouse gas emissions
– People in cities (80% in US) and public health are at risk due 

to pollution, climate change (extreme heat, drought, floods)

• Opportunity: More than 1,000 Cities worldwide are signing on 
to low-carbon / climate action plans. 

- Hypothesis: Local priorities in Asian cities (water scarcity, 
waste releases, current air pollution and health concerns) are 
a greater motivator for low carbon infrastructure development 
than global carbon concerns per se. 



Interdisciplinary SEIS Framework Links 
Research, Education and Outreach



Example Research Accomplishment: Paper on 
Social Ecological Infrastructural Urban Systems 

Ramaswami et al. 2016. Science. 



Examples of Key Research 
Accomplishments

Ramaswami et al. 2017. Nature Climate Change. 



Examples of Key Research Accomplishments: Air Pollution 
Research in India
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Key Contributions:
- First study to measure solid waste burning in Indian Cities; developed a field 

transect method and applied to Delhi and Agra, India. These data are now used by 
Delhi government in Delhi’s air pollution inventory

- Nagpure, Ramaswami & Russell, Environ. Sci. Tech; 2015

- Quantified relative contribution of municipal solid waste burning versus dung-
cake burning as contributors to air pollution and discoloration of the Taj Mahal 
Stimulated rules in India that now ban solid waste burning [collaboration with IIT 
Kanpur]

- Lal, Nagpure, et al., Env Res. Lett. 2016

- Explored social factors that impact waste burning at the neighborhood level in 
Indian cities, findings suggest the role of neighborhood associations to be important

- Ramaswami, Baidwan, Nagpure, Waste Management Research, 2016

Subsequent research:
- Review: Monitoring particulate matter in India: recent trends and future 

outlook
- Pant et al., 2019 

- Modeling the benefits of circular economy to air pollution and health in India 
(Collaboration with IIT-Mumbai  - Lal et al.)

- Infrastructure-related Health risk in 42 Cities in India (Nagpure & Ramaswami)



International Education



Education & Professional Exchange: 
Summer School PIRE in India (2013)



Our PIRE in China:
Xiamen Workshop (2014)



PIRE 2016: Learnings Across China & India 
with Mayors of All Three nations



Key Learning Objectives

Our PIRE-NAE workshop 
articulated 5 key learning 
objectives for broad-based 
curricula on Sustainable 
Cities:
- Sustainability systems core 

concepts
- Inter-disciplinary skills
- Inter-cultural skills
- Fieldwork skills, including 

community-based research
- Knowledge of ethics



Education Assessment: Measurable Changes in 
Intercultural Learning Over 6 weeks Summer School

 

  
Figure 5: The Intercultural Development Continuum (blue arrow), upon which is superimposed a small 
black arrow showing the development of cultural awareness that occurred over the 6-week summer school 
held in India, 2013. Source: Hammer, M. R., & Bennett, M., (2009)   

The intercultural development of 
the 2013 cohort before and after 
the 6-week India Summer School 
is shown by the small black arrow. 
Measured using the Intercultural 
Development Inventory (IDI),  the 
cohort transitioned from the stage 
of Polarization (average IDI score 
of 95) to the cusp of Minimization 
(Average IDI score of 98.6) over 6 
weeks. 



Policy Impact: Smart City Workshop

Hosted a joint workshop on “Smart, Sustainable Healthy Cities in US, 
India & China” with 50+ City Mayors from US, China & India in Delhi, 
India; w/  ICLEI-South Asia 



18

Direct Impact of Air Pollution Research on Policy



Thank you!

anu.ramaswami@princeton.edu

sustainablehealthycities.org
ramaswami.princeton.edu

@SRNcities 
@AnuRamaswami

@RamaswamiSUSLab

mailto:anu@umn.edu
http://www.sustainablehealthycities.org/


WildFIRE PIRE: 
Understanding fire-climate-human linkages 

(2010-2017)







http://www.landcareresearch.co.nz/


New FacesGraduate students 
Cameron Naficy (Univ Colorado)

Monica Rother (Univ Colorado)

Julia Hicks (Univ Colorado)

Teresa Krause (Montana State)

Danny Schmidt (Montana State)

Laura Stahle (Montana State)

Kimberley Taylor (Montana State)

Alicia White (Montana State)

Paul Dunning (Univ Idaho)

Adam Young (Univ Idaho)

Jay Chin (ANU)

Felicity Hopf (ANU)

Buzz Nanavati (Montana State)

Postdocs
Alan Tepley (Univ Colorado)

Gabe Yospin (Montana State, Fire Sciences Lab)

Andres Holz (Univ Tasmania, ARC funded)

Sam Wood (Univ Tasmania, ARC funded)

Michael Fletcher (Aus Nat’l Univ, ARC funded)

Jesse Morris (Univ Idaho)

Virginia Iglesias (Montana State)

New Collaborators
Univ. Montana

Portland State Univ. 

Monash Univ.

Southern Methodist Univ.

Univ. Melbourne

Univ. Balamand

Univ. Bern

Univ. Lausanne

University of Otago

Ecotono Lab, Univ. Comahue

Univ. Concepcion

Undergraduate Interns
Matthew Weingart (SKC)

Loga Fixico (SKC)

Jason Baldes (Montana State)

Jocee Sterling (Montana State)

Conamara Burke (U Idaho)

Shawn de France (SKC)

Hannah Funke (SKC)

Sam Wall (SKC)

Holland Bennett (SKC)

Javier Fernandez (TAMU)

Savannah Lozier (Montana State)

Leslie Brownrigg (SKC)

Simone Cordery-Cotter (SKC)



How do climate, vegetation/fuel, and 
human activities shape fire regimes?  

How has current global warming altered 
wildfires in comparison to the past?  

How does understanding the range of past 
wildfire activity inform decision making? 

Russia 2010



Study Areas

US

PAT
NZ

TAS



Science Plan





Communication
 US meetings (annual)

 International All-hands meetings

 Joint field & lab time

 Off-site conferencing at professional 
meetings

 Joint faculty advising

 Bimonthly video meetings

 E-mail, twitter, blogs



Challenges



SCIENCE



  

Stand/
landscape models

Earth systems/dynamic 
vegetation models

Fire Climate

Fire Weather



New Zealand

credit: Scott Bischkecredit: Goodshort – own work



Research Metrics

 121 peer-review journal articles, including synthesis papers

 19 chapters in important fire volumes

 Many conference & symposia presentations

 Media and popular science coverage



Synergistic activities

 Montana EPSCoR RII funding, focused 
on climate and land-use change ($14K+)

 NSF IGERT support 

 NSF DDRI grants

 USFS Challenge grant

 Murdoch Foundation Partners in Science 
award Joint Fire Sciences grants 
Australian Res Council Discovery grants 
($500K)

 JFSP GRIN

 Camp Monaco award

 NSF grants for NZ, Patagonia, Rocky 
Mtns

 TESNAR grant with USGS ($14.4K)

 USFS Fire Science Lab Cooperative 
Agreement 

 Dept of Energy funding ($8.5K)

 University grants ($25K+)

 Student fellowships, awards & grants

 PEER grant to study fire management in 
Lebanon ($19.8K)

 NASA grant ($1.6 M)

 NSF REUs

By 2017: >$4.1 million in additional support



Education
Salish Kootenai 

College

Fire & Invasives
Univ Concepcion (Chile), 

INIBIOMA (Argentina)

Fire & People
Univ Melbourne (Aus),
ARVE (Switzerland), 

Australian National Univ

Fire & Fuels
Lincoln University (NZ)

Recent Fires
Monash University (Aus),
University of Balamand 

(Leb)

Fire Filmmaking
University of Otago (NZ)

Fire Management
USGS, Yellowstone NP, 
Rocky Mtn NP, Joint Fire 

Science Program

Global  Fire  
Initiatives

IGBP Global Palaeofire 
Working  Group,  IPICs

University of Venice

Partnerships

Fire & Climate
CSIRO (Aus),

ARVE (Switzerland)



EDUCATION &
OUTREACH



The Mentoring Ladder

Project goal:  Mentor & train researchers for challenges in 
international collaborative science

At each level, participants oversaw and 

supported the activities of more junior members



The Internship Program
 Appropriate international research & NGO experiences 

 Recruitment & Selection

 International preparation

 Monitoring

 Evaluation: Students & NGOs

 Follow-on support



Graduate Education & Training
 Overseas field work & lab experiences

 Interactive multi-institutional graduate seminar 

 US & International graduate committees

 All-Hands PIRE meetings 

 Professional meetings & workshops

 Teaching opportunities

 Mentoring undergraduate interns



Postdoc / Early-career Mentoring
 Senior mentorship

 Publication prominence

 Project management responsibilities

 Synergistic opportunities (Argentina, Lebanon, etc.)

 Professional networking

 Mentoring graduates &                                                  and 
undergraduates 

 Classroom experience



Career Advancement

Undergraduate interns now in graduate programs

Graduate students now in post-docs and NGOs

Post-docs in faculty research & teaching positions 
and NGOs

Ass’t Profs gained tenure

Senior faculty closer to retirement!



Outreach & Engagement

 www.wildfirepire.org

 Film, Podcasts, Blogs

 Online teaching modules

 Fire manager-scientist partnerships

 Tribal college partnerships

 Symposium & workshops

 Media coverage

http://www.wildfirepire.org/




Charles Wood, Ph.D.
Lewis Lehr/3M University Professor of Biological Sciences and Biochemistry

May 4, 2021
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2000 Vision 
Respond to critical needs in Zambia to increase in-country capacity to 1) prevent, diagnose, and 
manage HIV-infected individuals who otherwise would not have the resources to seek treatment and 
2) detect, treat, and manage HIV/AIDS-associated opportunistic infections and diseases. 

Current Vision
Respond to evolving needs and leverage new partnerships to train Zambian biomedical researchers 
and cancer health care providers in cancer epidemiology, diagnostics, pathology and molecular 
genetics, and cancer genomics.



Original Partners
NIH Fogarty International Center, University of Alabama-Birmingham (U.S.), University of 
Miami (U.S.), University of Nebraska (U.S.), University Teaching Hospital (Zambia), University 
of Zambia School of Medicine (U.S.)  

Growing List of Partners
Cancer Diseases Hospital (Zambia), CDC/PEPFAR, City of Hope National Medical Center (U.S.), 
Ocean Road Cancer Institute (Tanzania), NIH/Fogarty/NIMH/NINDS/NIDA Brain Disorder 
Program, NIH/National Center for Research Resource (NCRR)/NIGMS IDeA Center for 
Biomedical Research Excellence, NIH/NCI U54 Africa Cancer Consortium 
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Enhanced collaborations between partner institutions
 Memorandum of Agreement; bi-directional visits and exchanges; new research projects

Enhanced research infrastructure
 Research clinic established at UTH in 2002 and expanded in 2005 to support evolving needs of returning trainees
 Immunohistochemistry laboratory in pathology
 Staffed by Fogarty trainees– nurses, data team, medical personnel, many trained through the Fogarty program

Capacity building
 56 fellows trained in the U.S.; many more health professionals trained in-country through attachments and in-country 

workshops

Technology transfer
New partnerships

 Collaborated with CDC/PEPFAR to establish a research and reference laboratory for infant diagnosis, drug resistance tests 
and a reference library for the Center of Excellent in Pediatric and Family HIV Care

 Ocean Road Cancer Institute in Tanzania

Long-term sustainability
 Pediatric Center of Excellence in Pediatric and Family HIV Care led by local partner
 Developing umbrella research program led by local partners
 Developing next generation of  partners via the Emerging Global Leader Program

48
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Vision
A collaborative international research and training effort between the U.S. and Tanzania focused on 
1) acquiring a better understanding of the infection and pathogenesis of KSHV and HPV and 2) 
developing intervention strategies based on this acquired knowledge to limit two of the most 
common AIDS-associated cancers in Tanzania. 

Partners
NIH/NCI U54 Africa Cancer Consortium, Ocean Road Cancer Institute (Tanzania), University of 
Nebraska (U.S.)



Established research team and training of personnel 
Established on site laboratory support  for research projects
Enhanced on site pathology capacity
Ongoing recruitment and analysis of collected specimens 
Developing new research directions
Ongoing training in the U.S.
Establishing inter-consortia collaborations

50
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Audience Questions


	Building, Maintaining, and Sustaining Productive International Research Partnerships: Perspectives of Principal Investigators�
	Slide Number 2
	Partnerships in International Research and Education (PIRE):�� Developing Low-Carbon and Sustainable Cities in the US, China & India through Interdisciplinary Integration
	12 Project Partners
	�Developing Science & Partnerships to  Inform Low- Carbon Actions in Diverse Cities in 3 Nations�
	Rationale, Opportunities and Key Hypotheses
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Examples of Key Research Accomplishments: Air Pollution Research in India
	Slide Number 11
	Education & Professional Exchange: Summer School PIRE in India (2013)
	Our PIRE in China:�Xiamen Workshop (2014)
	PIRE 2016: Learnings Across China & India with Mayors of All Three nations
	Key Learning Objectives
	Education Assessment: Measurable Changes in Intercultural Learning Over 6 weeks Summer School
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	New Faces
	WildFIRE PIRE Research Questions
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Communication
	Challenges
	Science
	Reconstructing Fire Regimes
	Slide Number 33
	Research Metrics
	Synergistic activities
	Slide Number 36
	Education &�Outreach
	 The Mentoring Ladder
	The Internship Program
	Graduate Education & Training
	Postdoc / Early-career Mentoring
	Career Advancement
	Outreach & Engagement
	Slide Number 44
	�International Research Partnerships  �in Sub-Saharan Africa
	Zambia Program
	Program Partners
	Program Outcomes To Date
	Tanzania Program
	Program Outcomes To Date
	Acknowledgements
	Audience Questions

