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Background

Ground-based climate observations reveal significant warming and intensified rainfall seasonality 
in central Africa
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+0.25 °C per decade

Bush et al., (2020)

+0.14°C per decade

Kasongo Yakusu et al., (2023)

“High climatic risk across the African
forest biome driven by widespread
warming and narrow species safety
margins”
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Background

Climate warming affects species fitness, favouring warm‐adapted species and reshuffling community 
composition: “thermophilization” 
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Research questions

1) Have forest communities undergone thermophilization
over the past four decades, and do forest disturbances
intensify these directional changes?

2) Which demographic processes underpin these directional
changes, and to what extent are they altered or intensified by
forest disturbance?

How do Central African forests respond to global change (climate
warming and logging disturbance)?
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Methods

Trees with a dbh ≤ 10 cm have been identified,
measured and monitored since 1982

Study site of M’Baïki (Central African Republic) : Experimental design and Tree measurements



Methods

𝐶𝐶𝐶𝐶𝐶𝐶𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝_𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 =
∑𝑖𝑖=1𝑆𝑆 (𝑁𝑁𝑁𝑁𝑁𝑁𝑖𝑖 ∗ 𝑀𝑀𝑀𝑀𝑀𝑀. 𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖)

∑𝑖𝑖=1𝑆𝑆 𝑁𝑁𝑁𝑁𝑁𝑁𝑖𝑖

Step 2: Optimal temperature for the speciesStep 1: Inventories, occurrences and climatic data Step 3: Community temperature index (CTI, °C)

Step 5: Cohorts Step 4: Long-term dynamicsStep 6: Demographic processes

Occurrence 
records

Mean annual 
temperature 
(MAT, °C)

Subplot

Time

Survivors

Recruitment

Mortality

Analytical Framework for Assessing Tree Community Thermophilization and Underlying Processes



Results

1) Have forest communities undergone thermophilization over the past four decades, and do
forest disturbances intensify these directional changes?

• Over the past four decades, forest communities have undergone thermophilization, which is 
intensified by forest disturbance

Fig 1: TR estimated at 0, 2.5, 7.5, and 12.5 m² ha⁻¹ of basal area loss for Control, Low, Moderate, 
and High respectively



Results

2) Which demographic processes underpin these directional changes, and to what extent are they
altered or intensified by forest disturbance?
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• Thermophilization is mainly driven by selective mortality rather than recruitment



Discussion

Afromontane forests
TR = 0.0045 °C·y−1

95% CI = 0.0019 to 0.0075 °C·y−1

Farfan-Rios et al., (2025) Cuni-Sanchez et al., (2024)

Amazon
TR = 0.0007 °C·y−1

95% CI = −0.0008 to 0.0023 °C·y−1

Andes
TR = 0.0031 °C·y−1

95% CI = −0.0001 to 0.0060 °C·y−1
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Our study

M’Baïki (Central Africa forests)
TR = 0.0013 °C·y−1

95% CI = 0.0010 to 0.0016 °C·y−1
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