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TropSOC Database 

2.1.1. Forest – Vegetation – Forest inventory 

When using these data, please cite the database and the key publication in ESSD: 

Doetterl, S.; Bukombe, B.; Cooper, M.; Kidinda, L.; Muhindo, D.; Reichenbach, M.; Stegmann, A.; Summerauer, 
L.; Wilken, F.; Fiener, P. (2021): TropSOC Database. V. 1.0. GFZ Data Services.  
https://doi.org/10.5880/fidgeo.2021.009 

Licence: Creative Commons Attribution 4.0 International (CC BY 4.0) 

Doetterl S., Asifiwe R.K., Baert G., Bamba F., Bauters M., Boeckx P., Bukombe B., Cadisch G., Cizungu L.N., Cooper 
M., Hoyt A., Kabaseke C., Kalbitz K., Kidinda L., Maier A., Mainka M., Mayrock J., Muhindo D., Mujinya B.B., 
Mukotanyi, S.M., Nabahungu L., Reichenbach M., Rewald B., Six J., Stegmann A., Summerauer L., Unseld R., Van-
lauwe B., Van Oost K., Verheyen K. Vogel C., Wilken F., Fiener P. Organic matter cycling along geochemical, geo-
morphic and disturbance gradients in forests and cropland of the African Tropics - Project TropSOC Database 
Version 1.0. Earth System Science Data. https://doi.org/10.5194/essd-2021-73, 2021. 

Introduction 

The data set comprises a unique plot identifier, an additional subplot identifier and a tree identifier 
followed by 19 variables that describe forest properties. Missing values are indicated by ‑9999. 

Data structure  

No. Variable Explanation Unit 
1 plotID unique identifier of each plot and point where data were collected. - 
2 subplotID subplot within the plot as indicated by plotID - 
3 treeID tree identifier unique for every recorded tree - 
4 genus genus of tree - 

5 species species of tree - 

6 family family of tree - 

7 dbh18 diameter at breast height measured in 2018 cm 

8 stemH stem height taken from tree species that represent 80% of the total 
basal area  m 

9 totalH total tree height; note only taken for trees species that represent 80% 
of the total basal area  m 

10 dbh20 diameter at breast height measured in 2020 cm 

11 meanWD mean wood density of tree g cm-3 

12 predH18 predicted total tree height 2018 m 

13 predH20 predicted total tree height 2020 m 
14 agb18 above-ground biomass of the tree for 2018 Mg 
15 agb20 above-ground biomass of the tree for 2020 Mg 
16 agc18 above-ground carbon stock of the tree 2018 Mg 
17 agc20 above-ground carbon stock of the tree 2020 Mg 

18 forest name of the national park in which the forest inventory was con-
ducted - 

19 f_date date of inventory in 2018-2019 dd.mm.yyyy 

20 s_date date of inventory in 2020 dd.mm.yyyy 

https://doi.org/10.5880/fidgeo.2021.009
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21 tree_status 1 = tree determined in 2018 still standing and living in 2020; 0 = tree 
determined in 2018 is dead or has been removed - 

22 comments specific comments - 

Methods 

In 2018 and 2019 as part of our forest soil sampling campaign, a full inventory of tree species abun-
dance and standing above-ground biomass was conducted for all 36 established plots (for details re-
garding plots and plot design see 2_forest.pdf). The forest inventory followed an international, stand-
ardized protocol for tropical regions (RAINFOR, Matthews et al., 2012). The inventorization was re-
peated in 2020, in order to detect changes in above-ground standing biomass and to determine tree 
mortality. First, we identified the species of all living trees with a diameter at breast height (DBH, 
measured at 1.3 m above ground) greater than 10 cm in each plot. Second, identified trees were clas-
sified into the following empirical DBH classes: 10 – 20 cm, 20 – 30 cm, 30 – 50 cm and > 50 cm. Third, 
to estimate above-ground biomass (AGB), we constructed stand-specific height diameter (H–D) al-
lometric relationships using a representative subset of plot-specific trees (for details see Méchain et 
al., 2017). To do so, 20 % of all measured, specific trees per plot were selected for height measure-
ment. Depending on tree abundance in each DBH class, the height of three to five individual trees 
were then measured using a Nikon Laser Rangefinder Forestry Pro II hypsometer (Nikon Forestry Pro, 
Nikon, Japan). Finally, AGB for each individual tree and biomass carbon stock was estimated using the 
allometric equation as described by Chave et al. (2014) for moist tropical forests, assuming that bio-
mass has a 50 wt % share of carbon (Chave et al., 2005). To estimate wood density data, we used 
species averages from the DRYAD global wood density database (Zanne et al., 2009). AGB is calculated 
as: 

AGB = 0.0673 (ρ × D2 × H)  (1)  

where AGB is the tree aboveground biomass (kg), ρ is the wood density (g cm-3), D is the tree diameter 
(cm) and H is the tree height (cm) 

To extrapolate this information for entire plots, we applied a stand-specific height–diameter regres-
sion model; modelHD, available within the R package BIOMASS (Méchain et al., 2017). Tree mortality 
rate (𝛌𝛌) at each plot was assessed following Lewis et al. (2004), using inventories conducted in 2018 
and 2020. Tree mortality rate was calculated for all tree stems with DBH>10cm in every plot. 
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