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Natural Climate Solutions can help!

We need to remove 6.5 Gt CO2yr-1 to keep 
temps from increasing by 2oC

Image curtesy of Peter MacreadieSchmitz, Sylven, Atwood et al. 2023 Nat. Clim. Change.



Natural Climate Solutions Contributions
 ~ 5 Gt CO2 yr-1
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Need: +1 Gt CO2 yr-1
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Case studies: Migratory Geese (Pacific Black Brant)

Pacific black brant Migratory route

Breeding

Overwintering site
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Gazing by geese alters plants chemistry & soils
UNGRAZED

• %C 45.10
• %N 2.15
• %P 0.37
• %K 2.5
• % Lignin 12.55
• Soil Temp 8.1o C

GRAZED
• %C 45.12
• %N 3.35
• %P 0.37
• %K 1.93
• % Lignin 17.63
• Soil Temp 11.4 o C

FECES
• %C 26.7
• %N 1.62
• %P 0.42
• %K 2.3



Grazing fundamentally changes the soil 
microbial community

Foley et al. 2022

Bacterial Communities Fungal Communities



7x more Methane
1.5x more Carbon dioxide
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Case studies: Migratory Geese (Pacific Black Brant)

Pacific black brant Migratory route

Breeding

Overwintering site
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Can animals help us close the gap?
Need: +1 Gt CO2 yr-1
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Animals help capture  
 >6 Gt CO2 yr-1



Elephants      carbon in 
tropical forests 

Elephants      carbon in
savannahs  



What can scientists and policy makers do?



Evaluate Ecosystem 
Functions and Services
Conduct and disseminate comprehensive 
assessments of the ecosystem functions 
and services provided by migratory species, 
emphasizing their role in carbon cycling, 
climate regulation, and ecosystem resilience 
to inform decision-making.



Align with Broader Goals and 
Identify Trade-Offs

Assess and identify synergies and trade-offs 
between conservation actions for migratory species 
and other ecosystem services, Sustainable 
Development Goals (SDGs), climate targets. 
Prioritize integrated strategies that maximize co-
benefits while minimizing conflicts.

Photo courtesy of Edd Hammill

Photo courtesy of Ryan Choi



Prioritize Win-Win Strategies

Identify and implement actions that 
simultaneously benefit migratory species and 
provide measurable positive outcomes for 
carbon storage and retention, aligning 
conservation goals with climate change 
mitigation and adaptation.



Expand Joint Funding 
Opportunities
Explore innovative funding strategies, such as 
ecosystem-based carbon credit programs and 
biodiversity markets, to support the protection of 
critical habitats and the intricate food webs that 
support migratory species.



Thank you

Trisha Atwood • Utah State University
Trisha.Atwood@usu.edu
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