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Updated N cycling in CLM5 (CESM2)

Nitrogen Scheme in a “Holes-in-a-Pipe” Concept
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Soil nitrogen implementations in CLM5
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— canhopy reduction
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Improving nitrogen cycling in a land surface model (CLMS5) to
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* Linked soil N,O to soil pH (Blanc-Betes et al., 2020)
e Soil NO (Parton et al., 2001)

— canopy reduction (CRF)

— Rain pulses in nitrification (P)

Soil NO_; = N,O X Ryonyo T N20, X Ryonyo * P

denit

Soil NO = So0il NO_; X CRF

above-canopy




Soil agriculture N,O emissions are captured reasonably well in CLM5

Annual N,O fluxes in croplands
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Also, soil agriculture NO, emissions ....
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Total global N,O and NO emissions are on the lower bound

0.00  0.75

1.50 2.25 3.00 107° Tg N/yr

N
wul
|
]

)
o
=
=
O

Soil N,O (Tg N/yr)

= =

o

| |

®

®
[ I
o:\

s } o ® . ® . ® é
® [
0 ‘ ‘
O $ P D)%Q’\ pooES N & & & P
N N o R S Y & & <
N O 5 x>’ - > N
O(SD (\%\ ‘\e}' ‘;\t’z & r&\\ ((\'b ‘\Q’\. R x \?}_’3 z,:() Q’Q 'b?}. '\r:)\
C é\q, & S & ‘:g, ey QQ- (\b BN & QVQ
< ) <© bQP & N + 3 e 3 >
R £ & “ & & s >
2 & J o
& C
&
S
&«
25 T
20 + °

£ 15 +
3 /
[} [}
a0 ° CLM5
l- 10 T @ @ @
o ©® © e o o
@ o L] e /
5 + o
[
Py @
0 ; ; —
N NN DN A 2 N A D LN &
é:b é}:b e"b Q}_'a N 2 é}'ﬁ} &00 é}'a e&fe» ?:ﬁ 0\‘\3 Q_}fa ,g"\(\
o o W3 ‘g ) £ ) oo B N % @\
NN R R SR & @
S G C R C AN D - QR A% A T
<& (P K b G & & o o
s* g & Q P & S
\:}\ %6\ L& <§i\ oy
& & &



Importance of soil NO, on atmospheric chemistry:
Enhanced weathering (EW) in managed cropland soils

1.Volcanic rock
scattered on field

2. Falling rain absorbs
—— CO2 from
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Basalt treatment reduces N,O emissions from maize plots linked to
increases in soil pH
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Net CDR (Gt CO/y)

Transforming USA agriculture with EW for CO, sequestration
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ERW implications for future air quality and crop yields in the US
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Conclusions and Next Steps

* Itis important to consider a dynamic soil NO, scheme in CESM2

Soil NO, scheme is being implemented in CTSM5.1 dev118 and
will be released within CESM3

Add soil NO fluxes into the N cycle. #2290

* There is still room to validate further and improve the soil
NO, scheme
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