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1. Introduction 
The HoliSoils H2020 project aims to advance modelling tools for monitoring soil properties 
and GHG fluxes.  

One of the objectives of the WP2 is to develop an interactive online interface that launches 
state-of-the-art models to simulate SOC stocks and GHG fluxes at site scale.  

The goal of the interactive online interface is to allow end-users, i.e., land use, land use change 
and forestry (LULUCF) experts and scientists, to simulate SOC stock and GHG changes 
following scenarios of climate and land-use change.  

This document describes the first version (v0) of the online interface based on the v0 of the 
multi-model ensemble developed as part of deliverable 2.1, and the data used for the test run. 
The online interface has a clear and user-friendly structure with a sidebar menu including: a 
description of the web tool and the models used, a section for data input, and one for study 
and download of model outputs.  

The user may enter the required data to launch the models. If data is not available, by 
specifying the geographical coordinates of the site, the tool is launched with data extracted 
from global or regional databases. This v0 of the online interface will be further developed to 
include gridded pedo-climatic data that allows the models to be launched from anywhere in 
Europe. 
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2. The online interface 
The online interface (v0) of the multi-model ensemble tool was developed using the Shiny app 
framework (R Core Team, 2022) and is publicly available at the following link: 
https://elisabruni.shinyapps.io/test4/.  
The website has a clear and user-friendly structure with a sidebar menu including different 
sections: Description, Data, Outputs, and About. In the following paragraphs, we describe each 
section in detail. 

2.1 Description 

The Description section has two subpanels: Project and Models.  
• The Project subsection is the homepage of the website and consists of: a description 

of the multi-model ensemble tool, i.e., its objective of the online interface and its target 
users, and an explanation of multi-model ensembles. 

 
 

• The Models section describes the models used for the simulations and provides 
references for each one of them. A description of the technical procedure used to run 
the models is also provided. 

https://elisabruni.shinyapps.io/test4/
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2.2 Data 

The Data section has two subpanels: Data input and Data check. 

• Data input is an interactive subsection where the users are asked to input their data. It 
is subdivided into three parts, separating different data types: the Simulation setup, the 
Soil data, and the Litter input data. 
• The Simulation setup requests the geographic coordinates of the site (latitude and 

longitude, in decimal degrees), the starting date of the simulations (YYYY-MM-DD), 
the simulation length (in years), the time-step of the simulation (i.e., daily, monthly 
or yearly), and the historical land-use of the site (i.e., grassland, cropland, or forest).  



D2.2 Online model launching interface   

www.holisoils.eu                5  

 
  
• The Soil data section requests pedologic information on the site. That is, clay and 

silt concentration (%), CaCO3 content (g kg-1), SOC stocks (Mg C ha-1), soil thickness 
(cm), C:nitrogen (N) ratio, and bulk density (Mg m-3). 

 
• The Litter input section requests data on the plant inputs. That is, the amount of C 

input to the soil (Mg C ha-1 yr-1), the lignin:N ratio, the structural:lignin ratio, and the 
woody litter size (cm). 
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Each variable has a tooltip marked with an “info” icon that describes in detail the information 
required and the references used for default values.  
When the geographic coordinates of the site are inserted, the tool automatically extracts soil 
and litter input data from pre-processed regional and global databases. That is, the European 
LUCAS database (Ballabio et al., 2016) for measurements of pedologic data (e.g., texture and 
CaCO3 content) and derived products (e.g., bulk density and SOC stocks) and MODIS satellite 
data (Zhao et al., 2005) for C inputs. Finally, some of the variables (e.g., lignin:nitrogen ratio) 
are initialized with default model values. This allows the models to be run even without the 
availability of the required data. However, measured site data should be prioritized when 
possible. Note that this first version of the online interface only works for specific geographic 
coordinates, where soil samples for the raw LUCAS database were collected (Ballabio et al., 
2016). Future developments will allow to extract pedo-climatic variables from anywhere in 
Europe. 
 

• The Data check subsection summarizes all the data input in the Data input subsection. 
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The current version of the online interface runs with climate data extracted for the test site 
Gámiz (Spain) that was used to implement the multi-model ensemble tool v0. This section will 
be improved by including climate data derived from the global Inter-Sectoral Impact Model 
Intercomparison Project (ISIMIP) database (Frieler et al., 2017). Different climate change 
scenarios (RCP 2.6 and RCP 6.0) will be used for model simulations. Also, C input data will be 
extracted from the ISIMIP database by combining the outputs of different ecosystem models 
and climate forcing. This will be used to force the multi-model ensemble with C input data that 
varies with time. Real land-use change scenarios will be implemented once data is available 
from the HoliSoils experimental sites.  

In this v0 of the online interface, test climate and land-use change scenarios are provided. That 
is, a +3˚C temperature change scenario, and a halved C input scenario, respectively, 

2.3 Outputs 

The Outputs section has three subpanels: Plots, Scenarios, and Download. 

• The Plots section generates graphs of the multi-model simulations. In particular, it 
shows the evolution of SOC stocks and CO2 fluxes throughout the simulation length. 
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• The Scenarios section is divided into two parts: one for Climate Change and one for 
Land-use Change scenarios. 
 The Climate Change panel shows the multi-model ensemble simulations of 

SOC stocks and CO2 fluxes according to a “test” scenario where temperatures 
were increased by 3˚C and compared to the baseline scenario. 

 
 The Land-use Change panel shows the multi-model ensemble simulations of 

SOC stocks and CO2 fluxes according to a “test” scenario where the C input was 
divided by two and compared to the baseline scenario. 
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• The Download section allows the users to select the model outputs that they wish to 

download. They can download the evolution of SOC pools and CO2 fluxes simulated by 
the different models, as well as the multi-model ensemble simulations for total SOC 
stocks and CO2 fluxes. 

 

A legend for model pools, configurations and variables is provided at the bottom of each 
subpanel 
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2.4 About 

The About section provides additional information on the project. In particular, it provides a 
link to the HoliSoils website, an address mail for the contact person or institution, and useful 
bibliographic references. This session will be improved by adding a tutorial of the online 
interface that will be useful for communication and dissemination. 

 

3. Partner and stakeholders’ engagement 
Partner and stakeholder needs have been considered during the development process of the 
site. The content has been produced with partner contributions. In particular, we gathered 
feedbacks from partners of WP2, WP5, WP7, as well as project coordinators.  
 
4. Further developments 
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This v0 of the online interface will be further developed to: 

- Include other models once they are available from the multi-model ensemble tool of 
WP 2.1; 

- Include gridded climate data that can be directly queried from the ISIMIP database, 
based on the geographical coordinates of the site; 

- Include gridded C input data that can be directly queried by the online interface from 
previously processed ISIMIP data, based on the geographical coordinates of the site; 

- Include gridded soil data that can be directly queried by the online interface from 
previously uploaded LUCAS data, based on the geographical coordinates of the site; 

- Add a tutorial of the online interface. 
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