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Biological Nitrogen Fixation (BNF)
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Better Understanding of global total BNF
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Better Understanding of BNF spatial distribution

Cleveland et al. 1999 Davies-Barnard and Friedlingstein 2020

All BNF by biome
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Plate 2. Mapped potential annual BNF by natural ecosyslems based on the rclauonshnp between the central estimates of BNF (N fixation = 0.234(ET)
- 0.172) and ecosystem ET. Values are kg Nha' yr'. White areas represent regions where modeled ET values are unavailable,
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BNF from upscaled observations
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CRESCENDO
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Changes in NPP and N over SSP370

BNF
N dep ¥ \ }ﬁ\l uptake
o cuec | fert. N loss
TalESM1
UKESM1 N net min.

NPP
BNF C:N

N de

I
ACCESS
* CESM2

*# NorESM2 N net min.

BNF C:N
e 3 groups of N models
N dep Nuwtae o NPP [ncreases
»! / approximately
55 N etmin proportional to BNF
* NPP increases bigger
than BNF
* increases sustained
mainly by flexible
A C:N ratios
® CESM2 o
* avce * NPP Increases are
s MiRoc smaller than BNF
® NorESM2
TalESM1
UKESM1




(Some of) What’s still to do...

 Models are getting BNF wrong (to a greater
or lesser degree)

 Models are working within fundamentally
different systems of NPP to Nitrogen
relationships, and we don’t know which (if
any) are correct

* It’s unclear whether the CO2/N response
dichotomy is true in the real world, or why
it’s happening in models



Tharks fon Listering!

Some of the above will be in a forthcoming paper.

The BNF data can be found in: Davies-Barnard, T., & Friedlingstein, P. (2020). The

Global Distribution of Biological Nitrogen Fixation in Terrestrial Natural Ecosystems.
Global Biogeochemical Cycles, 34(3), e2019GB006387.
https://doi.org/10.1029/2019GB006387

BNF will be in iLamb (when we finish finessing the details)

My current job is under threat of being axed because of the UK
government’s 50% reduction in Official Development Assistance.
There’s a petition, link is on twitter. If you know of any job
opportunities, do get in touch. My email is t.davies-

barnard @exeter.ac.uk
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