Ten years of carbon dioxide fluxes and carbon balance at a cultivated savannah and an open clear
forest In atropical humid climate in West Africa
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Fig. 2: Time series of meteorological conditions at the cultivated savannah (left) and the clear forest (right) and their seasonal mean over the eleven years: (a) precipitation, (b) incoming shortwave radiation (SWin), (c) air temperature, (d) soil temperature at 10cm and 20 cm under the
ground, (e) soil moisture at 10cm and 20 cm under the ground. The pink and blue backgrounds represent the dry and wet seasons, respectively.

4- NEE Partitioning | Sl

Wet season - Dry season

Renew its foliage
from December to

Fo=5 March (d + It ' . L .
mgir;:ter(ﬂr% season o One Dry and One Wet seasons, separated by two transition periods o High 30min airT (~ 12°C < airT < ~ 39°C)

.  ﬁf with a peak in I ' ' -
| February (Seghieiri (the moistening and the drying phases of the atmosphere); o Dally Tsoil below 35 °C with a highest diurnal range of ~ 16 °C during the

Wet season *Drvfséa‘som,« t al., 2009; 2012 SNIT
o ) o Astrong seasonal variability SR
moistening phase of the atmosphere

C) F EATU R E S E I_ ECTI O N & M O D E L I N G o Clouds reduced more SWin during wet season (up to ~ 50 W.m*) compared to the o Soll moisture dynamics driven by precipitation

Impact of aerosol dusts in the dry season

The herbaceous layer exhibits regular
development, reaching almost 3m (wet
season) whereas during the dry season,
it is sparse, leaving the soil nearly bare.

(a) Mixed crops/all years o The soll moisture began to dry up at the beginning of the drying period.
m o Avg. rainfall ; ~ 1200 mm /vy
theta[1] 0.4274 : |
Redundancy = Relevancy
Tsoil1 | 0041 - D) BOTH ECOSYSTEMS ACT AS A NET SINK OF CO,,
theta(2] |- 04266 -- o (1) The mutual information revealed oo = rom 1) Cultivated savannab _ I 2) Clear forest _
. . . 1600 gmmdglcoij Reichstein & Lasslop _I_i Ago — B . . . . . a) Reco
. that SOII mOISture IS the mOSt T)R - ) B . 5 o  sall “T] . 9 EStImatlonS Of ReCO Wlth the SlngIdaI M Sigmoidal [ Reichstein E Lasslop = MercieL = = - B L =
Tsoil2 0.0523 | £ dri hile  Tsoil 1200 : - = model based on soil moisture are close to o . -
— - = ~ relevan rver  w I_e SOIF Was w00l those based on nighttime (light blue band) 1o : e
T fs 1 5 shown to be less important/more and daytime (orange band) methods;
O — O — . 400
S = redundant (Fig. 3 |
( J ) 0 = Remarkable increase of ~300 g C m2yrl o
b) GPP in Reco after 2011 above the forest site. IR
(b) Forest/all years _or
3 ) 1000
theta[2] 0.5429 m é-eoo— = Larger CO, uptake compared to those E i
Redunddncy ©  Relevancy e fou_nd In a shrub savanna at the sudanian x SNZOOO | = | L Jf i i L
. 07120 region (Brummer et al., 2008)
Tsoil1 0.0407 £ T A H N e A ) -3000
-1800 - - _
o NEE = Lower Inter-annual variability of GPP o nEE
Tsoll2 UlEree -- ° ﬁﬂ (except in 2017) at the two sites 01~ -;I
o (2) Next step:. Compare seven (07) ﬂ 00 l] [J l] l] !; E
theta[1] 0.3685 --- mode”ing approaches that integrate ool = Important year to year variability in NEE. .0
— — : - : Larger sequestration observed in driest year
= N — B -1200
S 5 3 = soll moisture as an input (Table 1). (2011) but not in 2013 above the forest
=GC—-) - - g 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig. 3: Relative importance of soil moisture and temperature (at two depths) to nighttime NEE based on mutual information analysis.
Positive values (red) indicate high variable relevance, while negative values (blue) indicate high redundancy. Non-gap-filled 30min

nighttime NEE data are used in this analysis. Fig. 4: Annual Ecosystem Respiration (Reco), Gross Primary Productivity (GPP) and Net Ecosystem Exchange (NEE) estimated using different models (sigmoidal based on the soil moisture (blue color); Nighttime (Reichstein et al., light blue) and Daytime (Lasslop et al.,

orange) models. Some comparisons with previous results at each site are also included (green color) at the cultivated savannah (left) and the clear forest (right) respectively from 2007(2008) to 2017

Table 1: Performance comparison of soil respiration models over the two study sites (Nalohou and Bellefoungou), with R? values and Akaike Information Criterion (AIC) for each model.

These ecosystems were observed to be, during all years analyzed, a net sink of atmospheric CO,, with an average annual NEE of :
-62662g Cm—2yr1(Reco=1589+8g Cm™=yr1 GPP=-2215+63 g C m™@yr) at the clear forest site
-251+53gCm™—2yr1(Reco=1380+9g Cm™=yr™, GPP =-1631 + 55 g C m™2 yr™) at the cultivated savannah site.

Curiel Yuste et  Epron et al (2004) Epron et al Ye Qi et al Ye Qi et al 2001 Yi-Bin et al 2020 Ago et al 2014
References al (2007) (2004) 2001 T A K E H O M E M E S S A G E S
Nalohou 0.926(151) 0.922(163) 0.926(151) 0.91(212) 0.81(367) 0.88(268) 0.932(139)
Bellefoungou  0.896(257) 0.88(291) 0.896(257)  0.818(396) 0.70(441) 0.776(406) 0.890(235) * Soil moisture Is the main driver of nighttime NEE variation for
both ecosystems
o (3) The sigmoidal model provided the optimal fit and representation for nighttime NEE data (Table 1) « The sigmoidal model showed partitioning performance
comparable to the established literature standards.
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