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Term coined in 2009 by World Bank and IUCN

Na ture- ba sed solutions (NbS) a re:

• based on the concept of ecosystem services, by which na ture 
provides services to society.

• actions tha t protect , restore, or susta inably manage 
ecosystems    to address societa l cha llenges (IUCN).

• actions to protect , susta inably manage, and restore na tura l 
and modified ecosystems tha t address societa l cha llenges 
effectively and adaptively, simultaneously benefiting people 
and na ture (UNEP).

• actions tha t incorpora te na tura l fea tures and processes to 
protect , conserve, restore, susta inably use, and manage na tura l 
or modified ecosystems to address socio- environmenta l 
cha llenges while providing measurable co- benefits to and 
benefit both people and na ture (US Dept of the Interior).

Human actions benefiting na tura l systems                        People
benefiting
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In the explicit context of zoonoses prevention:

Ecologica l countermea sures:

• highly ta rgeted, landscape‐based interventions to a rrest the 
     drivers of land use‐induced zoonotic spillover
• term complements medica l countermeasure and veterina ry 

countermeasure concepts.
• consistent with biosecurity/na tiona l security framing.

• Reaser et a l. (2021) Restora tion Ecology
• Reaser et a l. (2023) Hea lth Security
• Plowright et a l. (2024) Na ture Communica tions

Reaser et a l 2021
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Protect and restore la ndsca pe immunity…

• the ecologica l conditions tha t , in combina tion, ma inta in and 
strengthen the immune function of wild species within a  pa rticula r 
ecosystem and prevent eleva ted pa thogen preva lence and 
pa thogen shedding into the environment .

• Plowright/Reaser et a l. (2021) Lancet Planeta ry Hea lth
• Reaser/Tabor et a l. (2021) PARKS Journa l
• Reaser et a l. (2022) Conserva tion Letters

Reaser et a l. (2022)

landscape immunity dynamics of proximity
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SYSTEM ACTIONS REFERENCE

Lyme disease Invasive plant 
remova l

Willams & Ward 2010
Env Entomology

Hantavirus, 
leptospirosis, etc.

Eradica tion of 
invasive rodents

Island Conserva tion
Islandconserva tion.org

Schistosomiasis Reintroducing 
na tive sp. for 
biocontrol

Sokolow et a l. 2015 
PNAS

Hendra  virus Forest restora tion Eby et a l. 2023
Nature

Prima ry pa ndemic prevention is a  set of actions tha t reduce the risk of 
pa thogens spreading from anima ls to humans. It focuses on actions tha t 
take place before a  spillover event . Plowright et a l. 2024, Na ture Communica tions
Prevention a t source…ditto



Plowright et a l. (2024) Na ture Communica tions
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Nature- based solutions as concept and term have been adopted in 
policy and practice from loca l to globa l levels.

Specific to primary prevention, not so much…but:

• Any policy/practice tha t facilita tes ecologica l protection and/or 
restora tion fosters landscape immunity.

• And, we a re making zoonoses- specific progress, e.g.:

CBD Globa l Action Plan on Biodiversity and Hea lth
Genera l actions: a ) Assessing biodiversity and hea lth interlinkages, including na ture’s 
contributions to people tha t a re rela ted to hea lth, the environmenta l determinants of 
hea lth and the environmenta l burden of disease a t the na tiona l level… (Nov 2024)

Na tiona l One Hea lth Framework to Address Zoonotic Disease and 
Advance Public Hea lth Preparedness in the United Sta tes 
Objective 3.7: Support the understanding, development , and a doption of na ture- ba sed 
solutions, a s appropria te, to increase community and environmenta l resilience aga inst 
disruption from and impacts of zoonotic disease and a ssocia ted environmenta l changes 
and drivers. (Jan 2025)
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Progress to be made:

Leading the way…

• Adopt landscape immunity/ecologica l countermeasures 
terms and concepts in science and policy 

• Engage with relevant sectors, such those working in 
agricultura l biocontrol, for lessons lea rned and cross-
applica tion

• Promote landscape immunity and ecologica l 
countermeasures as a spects of na tiona l biosecurity



THE LAST WORD
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Homo sapiens is anima l…

People a re an a spect of ecologica l systems, 
not apa rt from them.

People must be integra ted into the concept 
and execution of na ture- based solutions 
…not just be rega rded a s the drivers or 
beneficia ries. 



THANK YOU

Ja mie  K. Rea se r, PhD​ ​

434- 831- 1511 ​

rea se rjk@si.edu ​

Linked .com/ in/Ja mie- rea se r- 989a 5510
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