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Summer 2016
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PhD thesis: Savanna biodiversity and biomass
1. Diversity - biomass modelling (Godlee et al. in rev: New Phyt.)

• Stem density mediates biodiversity effect
2. Species composition and phenology

• Vegetation specific responses on senescence
3. Terrestrial LiDAR and canopy structure

• Species mingling determines canopy complexity
4. Diversity of Bicuar National Park (Godlee et al. 2020)

• Dry miombo-Baikiaea mosaic

Water 
availability

Soil fertility

Disturbance Species
diversity

Structural 
diversity AGBStem

density
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SEOSAW: nuances of phyto-demography data
Data processing workflow
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Plot table check functions
plot_name(), country_iso3(),

all_dates(), prinv(), diam_thresh(),
termites(), lat(), etc.

Table checks

plotTableCheck()

Generate columns

stemExtraColGen()

Column generator functions

crown_area(), ba(),
diam_adj()

Column generator functions
plot_area(), subplot_area()

plot_perimeter()

Generate columns

plotExtraColGen()

Bascule:
data_out/polys.shp

plot_id

...

Bascule:
data_out/plots.csv

plot_id

...
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Bascule: data_raw/
11_angola_cusseque_maiato_clean.csv

15_DRC_katanga_meerts_stems.csv

...
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Generate plot table Generate stem table

1 2

Column checks

colValCheck()

Plot table column functions
plot_name(), country_iso3(),

all_dates(), prinv(), diam_thresh(),
termites(), lat(), etc.
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Column checks

colValCheck()

Stem table column functions
plot_id(), measurement_date(),

  diam(), height(), death_mode(),
  etc.

Column checks

speciesGen()

Species cleaning functions

splitSpecies(),
cjbQuery(), gnrQuery(),

Table checks

stemTableCheck()

Stem table check functions
diamHeightCheck(), deathCheck(),

  plotIdUnique(),
  diamRoundCheck(), etc.

1c

3

2c

2d

RAW DATA

Generate AGB

agbGen()

AGB allometry functions

mugasha14(), chave05(),
mutakele93(), chave14(), etc.

Check stem table
from plot table values

stemPlotTableCheck()

Stem table check functions

stemDiamThreshCheck()

Plot level stem extraction
diam_max(), diam_mean(),

height_min(), dom_sp(), agb(), ba(),
richness(), shannon(), etc.
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Generate plot table columns
from stem data

plotStemColGen()

Export data

exportData()

Compile data

compileAll()
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Bascule:
data_out/stems.csv

plot_id

...

Bascule:
data_clean/*/plots.csv

plot_id

...

Bascule:
data_clean/*/stems.csv

plot_id

...

Bascule:
data_clean/*/polys.shp

plot_id

...

Spatial data

spatial_extract.R

Spatial data, rasters, shp
bioclim

whites_veg

fire_intensity

Bascule:
data_out/plots_spatial.csv

plot_id

...

Floristic clusters

clusters.R
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Bascule:
data_out/plot_clusters.csv

plot_id

...

13

Bascule:
data_out/cluster_dom.csv

plot_id

...
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Digital data collection Accessible documentation
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SECO: Vegetation lineages, adaptive potential

Dexter et al. (2015)
Esquivel-Muelbert et al. (2018)

Lehmann et al. (2014)
Wigley et al. (2016)

≈ SECO working region : Avitabile et al (2016) + Dinerstein et al. (2017)

Drivers of change:
• CO2 enrichment
• Rainfall - total, seasonality
• Temperature increase
• Reduced fire?

Biogeographic variation among continents:
• No true SDTF in Africa? 
• Tall evergreen trees in Australia
• Fewer nitrogen fixers in SE Asia
• Species rich neotropics
• Variation in C3/C4 grass dominance and C4 origin
• Herbivory pressure low outside Africa 5



SECO: constraining the carbon cycle
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Bloom et al. (2016)
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SECO: constraining the carbon cycle
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Ahlstrom et al. (2015)
Whitley et al. (2017)

Mortality:

• Complex mortality dynamics: 
resurrection, resprouting, partial 
mortality.

• Resprouting behaviour and 
mortality following drought and fire.

• Specific mortality patterns by: 
• Demographic group
• Conservative/acquisitive 

economics

• Physiological limits of different 
vegetation types

7



SECO: constraining the carbon cycle
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Root:shoot ratios:

• Poorly parameterized root:shoot
ratios

• Fire strategy alters carbon allocation 
to roots

• Identify biogeographic variation in 
root:shoot ratio

• What environmental conditions 
promote root growth?

Case et al. (2020)
Haverd et al. (2016)

Ledo et al. (2018)
Whitley et al. (2017)
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SECO: constraining the carbon cycle
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Leaf traits and growth strategy:

• Noisy savanna LAI signal due to 
grass. Phenological variation in 
grass:tree LAI signal

• Leaf carbon allocation informs 
nutrient cycling and decomposition.

• Terrestrial LiDAR and leaf samples to 
estimate leaf carbon. Scale up with 
environmental data and 
phylogenetics.

Atkin et al. (2017)
Onoda et al. (2011)
Wigley et al. (2016)
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