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Figure 11. Simulated and observed wet deposition of ammonium (µg N m−3 yr−1) in Agoufou and Katibougou. The simulated wet deposi-

tion includes both scavenged aerosol-phase ammonium and the dissolved gaseous ammonia.

assessment of Vet et al. (2014), we find that the current emission inventories underestimate the NH3 and NH+
4 concentrations

and deposition over the Sahel region, and the comparison with IASI data furthermore suggests that a similar underestimation

may exist also in other parts of Africa where livestock densities are high. The FAN simulation shows that some of the discrep-

ancy can be reconciled using recent landuse and livestock datasets in combination with a process model which evaluates the

NH3 volatilization as a function of environmental drivers.5

3.3 Other regions

The FAN emissions are higher than in other inventories by ∼20–35 % over India and by ∼55-85 % over the Latin America.

These regions are not covered by the monitoring networks included in this study and instead, we compare the simulations with

annual and multiannual NH+
4 wet deposition observations reported in literature for sites in India and Brazil (Table A1).

For the majority of the sites in India (Figs. 12a and S13), all simulations overestimate NH+
4 wet deposition. The FAN10

simulation has the largest positive bias, as it has the highest NH3 emissions of all the simulations (Table 1). The FAN simulation

also has the highest spatial correlation with the measurements, although the overall agreement is modest in all simulations

(R=0.14–0.30).

The NH+
4 concentration in rainwater is overestimated in all simulations (Fig. S14), and thus, an overestimate in simulated

precipitation is unlikely to explain the positive biases over India. Earlier studies (Dentener et al., 2006; Vet et al., 2014) have15

also found the NH+
4 wet deposition to be overestimated in India, which could be caused by a systematic bias in emission

inventories. The FAN simulation indeed overestimates the column-integrated NH3 concentration with respect to the IASI data

(Fig. 2) over parts of India, while EDGAR and the other simulations (Fig. S4) appear less biased despite the overestimated wet

depositions. As an alternative explanation, Singh and Kulshrestha (2012) suggest that the alkaline crustal aerosols typically

present over the Indian subcontinent reduce the aerosol uptake and scavenging of NH3 causing dry deposition to become the20
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