Nitrogenous emissions from soils

Elisabeth A. Holland
Chemistry Climate Working Group
June 16, 2009




Global sources (in TgN yr 1) for the 1990s.

AR4
Source NO, NH5 N,O
Anthropogenic sources
Fos_sil fuel_combustion 25 6 2.5 0.7
& industrial processes = (0.2-1.8)
Aircraft
(0.5-0.8) ) )
Agriculture
1.6 35y 2.8,
Biomass and biofuel burning 5.9 54 0.7
(6-12) (3-8) (0.2-1.0)
Human excreta — 2.6 0.2
(1.3-3.9) (0.1-0.3)
Rivers, estuaries, coastal zones N N 1.7
! ! (0.5-2.9)
Atmospheric deposition 0.3 - 0.6
(0.3-0.9)
Anthropogenic total 33.4 45.5 6.7
Natural sources
Soils under natural vegetation 73 | (12—'140) | 66
Oceans — 3.8
82 (1.8-5.8)
Lightning 1.1-6.4 - -
(3-7)
Atmospheric chemistry — — 0.6
(0.3—-1.2)
Natural total 8.4—-13.7 10.6 11.0
41.8 - 47.1 56.1 17.7

Total sources (37.4-57.7) (26.8-78.4) (8.5-27.7)

IPCC Fourth Assessment Report 2007, WG1, table 7.8
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N gas fluxes from soil
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Carbon cycle
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NO, gas flux
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nocomp_090610 : SMINNH4_TO_GASN20
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In-soil nitrification flux
(NH,* to NO,)
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The Global N Cycle, Paint by Number

Atmosphere (Troposphere)
N;-398x10° NO,-0.064
NH, - 0.5 NO, - 0.924

\ Vegetation - 4,100
A\ Soils - 95,000 NOy
; Detritus - 5,000
NHy
N,O
N
DON
Marine Biota; 500
] AL NOy
‘ 7,100 \ New or Export
8,800 Production; 1.800
, l ' Surface Ocean < Mixing; 1,700
NH, g = NO, N.O, \
— v
>Organic N »NHS < »NH, - —» - »NO, .,

Ecosystem N cycle ‘
NO, «




Human and Natural Drivers of Climate Change

N forcing \ Radiative Forcing Components

RF Terms \ RF values (W m?) |Spatial scale

|
. | CO 1.66 [1.49 to 1.83] Global
Long-lived | N.O
greenhouse gases [ B 0.48 [0.43 to 0.53]
|
|
|
|

= Global

-0.05 [-0.15 t0 0.05]| continental

|
Ozone |j=—Stratospheric Tropospheric
o pose 0.35[0.25 10 0.65] | toglobal

Stratospheric water

|

|
vapour from CH, ] 0.07 [0.02 to 0.12] Global
|

Surface albedo

Anthropogenic

) | and use -0.2 [-0.4 t0 0.0] Local to
|

Black carbon ]
[ on snow 0.1 [0.0t0 0.2] continenta

( Direct effect P | Continental

to global

-0.5[-0.9 t0 -0.1]
Total

Aerosol | Cloud albedo
. effect

Continental
to global

-0.7 [-1.8 10 -0.3]

Linear contrails 0.01 [0.003 to 0.03]| Continental

Solar irradiance 0.12 [0.06 to 0.30] Global

|
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|
|
|
|
|
|
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Total net ‘ 1.6 [0.6 to 2.4]
anthropogenic |
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Nitrogen and Climate Change

Bruce Hungate, Jeffery S. Dukes, M. Rebecca Shaw, Yigi Luo, Christopher B. Field
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1% Models of carbon uptake

predict the following carbon
uptake under rising carbon
dioxide and changing climate
according to the TAR.

To take up carbon, terrestrial
ecosystems need nitrogen

Estimated N storage and
efficiency of N deposition
uptake is insufficient to
sustain the needed carbon
uptake.



