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Ammonia (NH3)

AMMONIA

Chart — Sector share of ammonia emissions

NH3 observed from CrlS 1n 2020

@ Agriculture

@ Commercial, institutional and
households

@ Energy production and
distribution

@ Energy use in industry
@ Industrial processes
@ Other
@ Road transport
) Waste

Other

NH3 2020

e %

Ammonia sources:
Manure storage & application

Fertiliser application
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The contribution made by different sectors to emissions of ammonia in 2011. (Figure from European Environment Agency)



Ammonia sources from the European Pollutant Release and Transfer
Register (E-PRTR)
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Source sector
Chemical industry

Intensive livestock production
and aquaculture

Animal and vegetable products
from the food and beverage
sector

Energy sector
Mineral industry

Paper and wood production and
processing

Production and processing of
metals

Waste and wastewater
management
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DECSO Daily Emissions Constrained
by Satellite Observations

It is fast: one model run per assimilation step of 1 day  state vector forecast xi(t.. ) = M, [xt)]
No a priori information needed: unknown sources will  Error covariance forecast P{z,,) = M{P*(()M;" + Q(z,)
become visible. Kalman gain matrix K, = Pi()H'[HP(#)HT + R]!
Full error estimation of nhew emission inventory State vector analysis (1) = xi(t) + Ki(y? — H. [x()])
Used for daily NO, and NH; emissions Error covariance analysis Pt) = (I-KH) Pi(z)
DECSO v6.2
Model: CHIMERE 2020 r3
Observations: £ 1=

* CrlS NH3 (provided by Mark Shephard™) s \

® Crls on SN PP and NOAA *Environment and Climate Change

Canada




NH3 emission estimates: impact of NOx emissions on NH3 inversion:
- NOx emissions updated from TROPOMI
- No updates of NOx

Relative difference of NH3 emissions
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NH3
concentrations

NH3 Emissions
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DECSO 2020 SNPP
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Country total comparison

Total NH3 emissions

1000 - HTAP 2018
LRTAP 2018
CAMS 2020
DECSO-SNPP 2020
DECSO-NOAA 2020
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NH3 Emissions (Gg/year)
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DECSO 2020 combined

Gg NH3/cell/year 0 2 4 6 8 10 4] 2 4 6 8 10
Gg NH3/cellfyear Gg NH3/cell/year

Source sector
@ Chemical industry
® Intensive livestock production and aquaculture
© Animal and vegetable products from the food and beverage sector
Energy sector
Mineral industry
Paper and wood production and processing
Production and processing of metals
© \Waste and wastewater management
@ Others

Emission (1e3)
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NH3 emissions and land use

0 2 4 6 8 10 Ocean Urban Croﬁland Grassland Bare'land Water Shrubland Forest

Gg NH3/celljyear



Netherlands
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Comparison
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MAN networ
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Observations ug/m3
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DECSO Apr. HTAP Apr. CAMS Apr.
30 30 30 ;
s 1 station S s 1 station ,
} 2 stations P } 2 stations i
25 - 3 stations 35 4 ,1' 25 4 3 stations ,/
} 4 stations »~ } 4 stations 5
. 4 . Fd
¢ 5 stations - P - ¢ 5 stations S
= 4 H s
20 - . 5] statlolns ‘E 50 . S E 20 4 6 statlolns S .
¢ =7 stations o 4 o } =7 stations S
. s S . i > . 7
4 0 ' 0 4
. . ,’ - . ul = . ® II .
15 4 . } . © 15 4 Py © 154 i
ey = - .
7 g g Al
[ A 1 g « 1 station % . Y } b .
10 | 3 7 8 10 § 2 stations g 10 4 /-" | I'.". I
] /t 3 stations 7 Joe B .
N o . | + 4 stations i l i . }
54 /* % 5 $ 5 stations 54 L/ ¢
,’* 6 stations }‘ :
S } =7 stations ’
’ rd
D = T T T T T D T T T T T 0 T T T T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30 0 5 10 15 20 25 30
Model simulations ug/m3 Model simulations ug/m3 Model simulations ug/m3
DECSO |Jul. HTAP Jul. CAMS Jul.
30 S 30 ; 30 s
1 station S =« 1 station » 1 station S
2 stations P } 2 stations P } 2 stations e
25 3 stations /’ 25 3 stations ,zl 25 3 stations 1#'
4 stations P $ 4 stations d 4 4 stations e
. ' . rd . Vi
5 stations s - } 5 stations S - } 5 stations S
20 4 6 stations ,/ £ 20 A 6 stations /’ £ 504 6 stations /’
=7 stations 4 S $ =7 stations e S $ =7 stations S
,/ 35 ,/ 35 //
15 4 g 15 4 g 15 4
- rs - rs - 4
I’ ; I, ; /,
/ o ’ ] 7
l’ E /, E /’
. 7 ] . / i1 . 7
’ I / I ’
’ o 10 # o 10 4 /
1’ o } @] N ! } _:, @] * * l
fy I okt h x4 L W e !
¢ ! . . 7 " +
}
by [ i 4 4
.,
; [4e A *’: 1o 107 .
T T T T 0 T T T T T T D T T T T T
10 15 20 25 30 5 10 15 20 25 30 0 5 10 15 20 25 30

Model simulations ug/m3

Model simulations ug/m3

Model simulations ug/m3



NH3 [ug/m3]

NH3 [ug/m3]

LML hourly nh3 measurement
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Campisabalos

10 -

Model NH3 [ug/m3]

DECSO
HTAP
CAMS

NH3 [ug/m3]

O_

100 150 200

350

Sevilla (La Ranilla)

107 o DECso o
. s HTAP <
m gl o cams @ ° e
E .
) . il
3 -
— 6 .. ® ,1'. L] &
m ® ,,'.’
= oo o
= * & 3 =
'g < *, *
o 21 ," ° o® o
L [ X

E ”J ® ® ! . ) : '

I’ .

O 4
2 4 6 8 10

NH3 [ug/m3]

In situ NH3 [ug/m3]

50

100 150 200 250

300




Germany
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Conclusion

* The NH; emissions from DECSO are comparable with bottom-up
emissions/ reported NH; emissions for country totals.

* The spatial distribution of NH; emissions from DECSO is reasonable.
The regions with high NH; emissions are well detected.

* The seasonality of NH; emissions is different among bottom-up
inventories. The results of DECSO are among the variation.

* We need do more studies on NH3 emissions especially seasonality
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