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Reactive Nitrogen in IIASA’s GAINS model



GAINS model:

Interaction of air pollution and climate change
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GAINS model:

overall model scheme
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Consistent treatment of N in GAINS
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e Linkages between emissions of NH;, NO,, N,O (and CH,)
need to be reflected in the model

e Same base input information is used in different modules
e Interaction of abatement options applied

e Consistent scenarios for 2010 ... 2030 based on adequate
projections



GAINS agricultural module
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N balances in GAINS

e Soil inputs:
— Mineral fertilizer N
— Manure N
— N excretion rate

e Soil outputs
— NO,
— NH,
— N,O
e Other release to the atmosphere
— NO, from combustion
— Farm NHj
— other
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N — balances: available data

e Farm level:
— National balances

e Soil area level:

— OECD environmental indicators:
soil N balances

— Eurostat
— EEA

e Country level incl. projections:
— GAINS

= Opportunity for validation
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GAINS country N-balances

waste

B\ ~ milk
fertilizer
loss meat
| manure eqgs
> > < Fodder —
atmos.depo
Food plants
BNF
/ o
Missing items: imports exports fish

>

Food

humans

v

Sewage plt.

Sensitivity/reliability at respective stages still needs to be assessed
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- examples
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Current policy scenarios:

NH; emissions 2020 (relative to 2000)
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Current policy scenarios:
N,O emissions 2020 (relative to 2000)

160% -
(=]
140% - -
A
A A O a
120% e a = s ?
A e s - A
A é 220 ® ° - - bata

100% 18 & A & © Co®eg :

a OA'Oe o a © with ND

° o © no REN
80% - ©

a w/o C&E
-CP
60%
40% -
20% -
0% T T T T T T ! !
KX 0 0RO QD @ AR AR TAE TR DO S @
O SR A A U, B ST R K SRS RN VS e
R S AN A R S RS AN RGNS FO I




Some conclusions

e GAINS moves into harmonizing agricultural input in an
appropriate model

e N-balances (from GAINS database) may help improve
understanding and critical issues

e Consistent scenarios for different N-components can be
derived, feed into policy when requested
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