Nitrogen Emission and Deposition Budget in Africa
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OUTLINE

Objective: To give an overview of the N activities in Africa in atmospheric chemistry
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Why Study Atmospheric Chemistry in the tropics ?
» Tropical atmospheric Chemistry includes:

— high UV flux, high T, high water vapour content promote intense photochemistry

— urbanization, industrialization, land use change, agriculture and biomass burning are increasing rapidly
producing large emissions of gases and particles

- deep convection provides rapid vertical transport into the upper tropo and stratosphere and strong deposition
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70% african savannas burned each year
NOx soils main contribution to O; in West Africa
NOx from soils affect also O; upper troposphere

Vegetation Biomass Burning




Future challenges/ New approaches ‘ -, ;

GAW
In the future, South Asia, Africa and South America will be key regions to study.
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THE INDAAF PROGRAMME

International Network to study Deposition and Atmospheric chemistry in AFrica

National programme Label INSU/CNRS and label IRD (2016-2020)
International programme WMO/GAW contributing network , IGAC-DEBITS
Web site and database http://idaf.sedoo.fr
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1 Banizaumbau (Miger)
Z Clnzana [MAi)

3 Katibougou {Mal)

4 M'Bour (=enegal)

5 Lamto (Cdola d Ivoire)
6 Djougou (Banin)

T Zoétélé (Camcroon)
& Bomassa {Congo)

site P .
9 Skukuza (SA)

10 Louis Trichardt (S4)
11 Amersfoort (SA)

12 Cape point (3A)

13 Medenine (Tunisis)
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v’ Long term monitoring of the

chemical composition of the
atmosphere and of deposition
fluxes.
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Measurements and methodology

Dry deposition NO, - HNO; - NH;

T | =
(Adon et al. 20 NH4+, NO3' (Laouali
et al., 2012)

NH; Volatilization Biogenic NO B NOx, NH; Domestic
(Schiecht et al. 1997, emission from soils  Biomas Nir :

Mosier et f98, FAO)  (Delon eTIGI-, 2007) (Liousse ¢




A Global Assessment of Precipitation Chemistry and Deposition of Sulfur, Nitrogen, Sea Salt,
Base Cations, Organic Acids, Acidity and pH, and Phosphorus

ﬂ *  World Meteorological Organization (WMO) Global
Atmosphere Watch (GAW) Scientific Advisory

ATM OS PH E RIC Group for Total Atmospheric Deposition (SAG-TAD)
ENVIRONMENT

Special isswe: A& global i el

e Data period: 2000 — 2007

e Measurement and modelling results

R. Vet, R. Artz, S. Caro
V. Bowersox, F. Dente
R. Gillett, M. C. Forti
Mahowald, S. Nickovic

Source: Vet et al. (2014). Atmospheric Environment, Volume 93, 1-116.
http://www.sciencedirect.com/science/journal/13522310/93/supp/C




Global Assessment of Precipitation Chemistry and Deposition Approach

Temporal Period

2000 to 2007

Two 3-year averaging periods:
2000-2002 and 2005-2007

Spatial Scales
Global

Regional: Africa, Asia, Oceania,
Europe, North America,
South America, Oceans

Method:
Combination of measurement

and modelling results

Coordinated Model Studies Activities of the
Task Force on Hemispheric Transport

Of Air Pollution (TF HTAP):

Ensemble mean 21 model results

Data:
Regionally-representative
non-urban sites (470 sites)

Integration of Data from the Major Wet Deposition Monitoring Networks
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Africa and South America:
Canada : Canadian Air and

East Asia : East Asia Netwo

Europe : European Monitori
Global : World Meteorologic
Programme (WMO/GAW)
United States :National At
Other national networks : |




Africa: Wet, Dry and Wet+Dry Deposition of N
(NO, and NH; included in measured dry and total deposition)
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Comparison of deposition studies and modelling q‘:—"lp
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o N Deposition — Emission budget LEFE EC2CO

INDAAF
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N cycle in the sahel

N emission and deposition budget for the major ecosystems in West and Central Africa.
The approach combines both unique experimental data based on the program (associated projects) and modeling studies,

especially developed for SSA to estimate nitrogen atmospheric exchanges.
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Wet: wet deposition

Dry: dry deposition

bio: biogenic emissions

BB: biomass burning emissions
BF: biofuel emissions,

vol: volatilization.




N Deposition — Emission budget

Dry savanna budget (in kgN.ha™t.yr?)

7.40 (+/-1,9):
45%

9.01 (+/- 3.44):
55%

O Emission
O Deposition

Wet savanna budget (in kgN.hat.yr1)

8.38 (+/- 2.04):;

9.60 (+/- 0.69):
46%

54%

O Emission
O Deposition

Forest budget (in kgN.hal.yr?)

8.54 (+/- 0.50):
37%

1475 (+/- 2.36):
63%

O Emission
O Deposition

Emission sources of nitrogen compounds in
equilibrium with deposition fluxes in dry and
wet savannas

In forested ecosystems, the nitrogen budget is
dominated by wet + dry deposition processes,
influenced by biomass burning emissions
coming from the two hemispheres and




Sahelian emission-deposition budget: Dahra site (Senegal)

kgN.hat.yr?

N Deposition = wet+dry

N Emission = Biogenic NO
NH3 volatilization
Domestic fires
Biomass burning

| B Emission ®@Deposition J

A first estimate of critical load using a stationa
1

BEmission =@ Deposition DBMNF

= Uptake OLeaching

Laouali et al, 2016, in preparation



Conclusion — Key messages and Perspectives
INDAAF International Network to study Deposition and Atmospheric chemistry in AFrica

% Web site and database http://idaf.sedoo.fr

INDAAF 15 years of data
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