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The AMMA flux stations network in West Africa

1) Flux stations distributed along a latitudinal,
rainfall and vegetation gradient

2) Measure of H, LE and CO2 fluxes
3) Ancillary measurements: meteo, vegetation,

soil moisture
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Agoufou site (Mali)
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Wankama site (Niger)
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September 2006

Millet: 58%

Fallow: 23%

Flux Station



Leaf area index (LAI) �

Mean LAImax = 0.6
Fallow

Mean LAImax = 0.3

Millet

Wankama site (Niger)

(Boulain et al., 2009)

494 mm

595 mm

460 mm
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LAImax = 1.2

LAImax = 0.9

Rainfall = 315 mm

Rainfall = 290 mm

Agoufou : Seasonal pattern of NEE / GPP / Reco 
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LAImax = 1.2

NEEmax = -0.37



0

10

20

30

40

50

-0.5

0.0

0.5

1.0

1.5

150 170 190 210 230 250 270 290

P
re

c
ip

it
a
ti
o
n
s 

(m
m

 d
a
y

-1
)

N
E

E
 G

P
P

 R
e

c
o

 (
m

o
l 

m
-2

d
a

y
-1

)

DoY 2008

NEE

GPP

Reco

Precipitations

2008

LAI

(Le Dantec et al., 2009)

Agoufou : Daily NEE / GPP / Reco 

LAImax = 0.9

NEEmax = -0.27



y = -13,73x + 1,09
R2 = 0,80

-20

-15

-10

-5

0

5

10

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

m
ax

 N
E

E
  (

µm
ol

 m
-2

s-1
)

LAI

beginning of  growing season

Max of  growing season

beginning of  senescence

End of  senescence

y = -9,12x - 1,24
R2 = 0,37
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y = 16,14x + 0,86
R2 = 0,83
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y = 12.73x + 2.05
R² = 0.47
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Evapotranspiration 
flux

Carbon 
Assimilation

(Boulain et al., 2009)

NEE seasonal pattern of fallow (Niger) 

CO2 pulses

2006



NEE: Millet versus Fallow

20062005

Millet

Fallow

Day

Night

Fallow CO2 NEE  > Millet CO2 NEE (x2)
(Boulain et al., 2009)



Assimilation vs PAR at leaf scale

C3 fallow species

Millet (C4)

(Boulain et al., 2009)



NEE vs PAR at canopy scale

(Boulain et al., 2009)

2005 - 2006

Millet

Fallow

LAImax = 0.6

LAImax = 0.3



NEE / PAR at canopy scale (savannah)

Max Croissance (226-237)
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Comparison between vegetation types

NEE Results



Concluding remarks

- Only preliminary results…

- The seasonal pattern of NEE follows the dynamics of the grass layer 
(GPP)…driven by rainfall through SWC

- GPP is 60-80% NEE fluxes for savannah in the pastoral zone

- The main drivers are LAI and SWC

- Millet fields exhibit smaller CO2 fluxes than fallow

This may have important consequences on regional C budget 
within the context of rapid crop expansion in South-Sahel
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A semi-arid region with 
a short rainy season

494 mm

595 mm

460 mm

Sahelian climatic conditions

A high inter annual rainfall variability

Dry spells

With large effects on surface processes and fluxes...

Niger


