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OUTLINE

e The problem: global atmospheric chemistry is
changing

» The impacts of reactive nitrogen on climate change

» The impacts of aerosol on carbon cycle



GLOBAL ATMOSPHERIC CHEMISTRY IS CHANGING
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THE INDIRECT IMPACTS BY ALTERING
BIOGEOCHEMICAL CYCLES
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NITROGEN'S CLIMATE IMPACTS
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IMPACTS OF REACTIVE NITROGEN ON
‘ CLIMATE CHANGE

Process altered by Climate forcer direction description
reactive N

N,O N,O emission warming ecological and
atmospheric processes

N deposition=>» CH, CH, emission warming ecological processes
N deposition=> CO, CO, uptake cooling ecological processes

NOx=>» ozone = CO, CO, emission warming ecological processes
NOx=>» ozone =» CHy4 ozone, CHy cooling Atmospheric processes

Nox =» aerosol sulfate, nitrate, cooling Atmospheric processes
ammonium aerosol

NH;=>aerosol sulfate, nitrate, cooling Atmospheric processes
ammonium aerosol




- | /-v— A /-:/ : He A o~ A/: «f
= Yl _‘_,—\__\_\_,_ -.\./.‘.'/ w 1 Wi \_/:/ _\.___\:
all af l 45 f A » - A A [ ) \ 4 A )
..:-\\/--:/:/-‘\_/.\.:/ NVIN 4V n-\.../ 1 Vv 1§

sum: US reactive N
sum: combustion

sum: agriculture

NO, —
CH; & O3

NO, —
aerosol

N H3 e d
aerosol

N deposition —
CO; & CH, flux

N fertilizer —
002 & CH4 flux

NO, — O — B All sources

B Combustion
CO, uptake B Agriculture

-400 -200 O 200 400 -400 -200 O 200 400

Tg CO.e ( 20-year GTP )

Tg CO,e ( 100-year GTP )



7Y ! Vil o 2 E EIYED T
HOW VMIANY KG O CAIN DE FIAED VWII N
q O T RO Y = = Y= OXYXSE T RO o
1IN\ .\_/.“..A_ NIITRUVUEN VUETINVIOIIIVIN S

Critical C:N ratio

Wood 200+
Leaves 20-40
Legume leaves 10
Fungi 8-15
Bacteria 5-10
Surface soil 14

fu
>
©
L
O
=3
o
m
Z
©
o)
©
-
o
>
<

N wet deposition (kg N ha-1 yr1)




] A
tion
here ‘

respira
Biosp

Photosynthesis
NPP



http://www.mri-jma.go.jp/Project/1-21/1-21-1/carbon_land-en.htm
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AEROSOL’'S CLIMATE IMPACTS
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Fig4. Calculated A/ (in percent), the percent reduction in the total surface
irradiance over China for summertime conditions using model-estimated =,s. (a)
The Cloud-Free, High Absorption Case. (b) The Cloud-Free, Low Absorption case.
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COULD AEROSOL'S IMPACTS ON
PHOTOSYNTHESIS BE OBSERVED AT LEAF LEVEL?
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SOIL TRANSPLANT

March 2011
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THANK YOU!

lingli.liu@ibcas.ac.cn
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